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ABSTRACT 
Data on subsurface conditions obtained prior to strip mining is 
useful in planning effective mining and reclamation procedures as well 
as predicting the subsurface characteristics after reclamation. The 
redistribution of the overburden sediments is less predictable, however. 
Through field observations, the major mining factors controlling 
subsurface structure and overburden sediment redistribution were deter-
mined. These include the geometry of the coal body, pit sequence, pit 
curvature, overburden thickness and managerial input. At a given loca-
tion, however, the detailed structures and distribution of sediment 
t}"Pes within a waste bank were observed to depend upon the dragline 
cutting pattern, distance between dragline positions, the previous min-
. ing activity adjacent the dragline position, mass wasting, overburden 
stratigraphic sequence, breaking characteristics of the overburden sedi-
ments, dragline bucket motion and operator variability. 
Waste banks were classified into morphological types which vary 
from small conical banks in thinner overburden areas to large level-
crested banks in thicker overburden areas. Within a waste bank, the 
sediments were segregated to a varying but somewhat predictable degree 
into beds that lie at an angle of about 38°. The sequence of sediment 
types deposited within the waste bank depended primarily upon the sequence 
of sediments in the overburden and the bucket motion. Secondary sorting 
occurred when the large clasts of consolidated sediments rolled to the 
base of the waste bank. Patterns of sediment distribution along waste 
xx:f. 
bank slopes have been empirically derived. 
The contouring processes that subsequently rearranged the sedi-
ments of the upper part of the waste banks were classified. It was 
observed that few concentrations of large clasts were produced in this 
phase except when frozen banks were contoured. By whatever processes 
they were produced, concentrations of large clasts have been observed 
to eventually cause surface collapse. When beds of waste banks are 
truncated in the contouring process, irregular zones of sediments with 
phytotoxic substances may be exposed. 
The production of potential aquifers during the stripping and 
contouring processes were observed. These· potential aquifers include 
inter- and subbank blocky zones and beds of permeable sediments within 
the lower parts of waste banks. Flow will probably concentrate within 
the area between waste banks. Groundwater recharge will probably occur 
through the highwall of the initial pit, with minor recharge occurring 




As the demand for energy increases, the production of coal in 
the northern Great Plains expands. Strip mining affects both the qual-
ity of the land and the economy of nearby communities. As a result, 
numerous research programs have evolved to assess the impact of expanded 
lignite mining in western North Dakota. Among the programs is the North 
Dakota Regional Environmental Assessment Program (REAP). REAP was 
created by the North Dakota Legislature in response to increased coal 
development in the_state. One of its tasks is to identify and make 
accessible the existing environmental, ecouomic and sociological data 
on North Dakota. The researchers of Project R.eclamation, another pro-
gram., are investigating the potential for restoring mined land to long-
term satisfactory productivity. 
Most research projects, however, appear to proceed with little 
or no knowledge of the mining process, the physical and economic limi-
tations on the mining procedures, or the ultimate subsurface character-
istics of a reclaimed strip mine. 
The purpose of this study is to describe the strip-mining proce-
dures and the subsurface characteristics of reclaimed areas. The descrip-
tion is presented in the order that the mining proceeds. First, the pre-
mining phases are briefly described. The production phase, in which the 
overburden is removed and the coal is mined, is divided into two parts. 
1 
2 
The firat part catalogs the mining procedures and explains the terminol-
ogy of strip-mining. The second part describes the byproduct of strip-
mining, the waste bank., and the characteriatics of banks for a given set 
of mining conditions. The description of the contouring phase, in which 
waste banks are reduced to level or rolling topography, emphasizes the 
procedures used 1 the probable subsurface characteristics, and the pos-
sible origins of surface instability. Finally, a groundwater model for 
reclaimed areas is proposed. 
Location 
The primary area of study vas North American Coal Corporation's 
Indian Head Mine near Beulah, North Dakota (Figure 1) 11 where the. Beulah-
Zap lignite bed is being mined. Are.as adjacent to the mine and parts of 
North American Coal Corporation's proposed Falkirk Mine near Underwood 
were used for the study of the pre-mining phases. Two-seam mining waa 
observed at the Baukol-Noonan Mine near Center. 
Because the research area is small, care must be taken in 
extending the principles of this atudy to areas where the charac-
teristics ot the overburden.differ. 
The overburden in the are.a is the Sentinel Butte Formation of 
Paleocene Age. Detailed descriptions of portions of the Sentinel Butte 
Formation at the Falkirk site were made by Hemish (1975) and at the 
Indian Head Mine by Prichard (1975). In general, the Sentinel Butte 
Formation contains interbedded sand, silt, .clay, and lignite. The 
overburden at the Indian Head Mine, where the upper part of the 
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Fig. 1. Location of Lignite Areas Discussed in thia Study. 
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The overburden has a higher proportion of sand and silt to clay at the 
Baukol-Noonan Mine, where the Hagel Bed. in the lower part of the for-
mation, is mined. 
Methods 
Information about the pre-mining phases was gathered during 
North American Coal Corporation's developmental drilling program in 
the summer of 1975. The field work emphasized descriptions of well 
cuttings, interpretation of geophysical logs, collecting samples for 
chemical analysis, and the installation of ?iezom.eters. 
The mining processes were investigated by observations of drag-
line operations, discussions with dragline operators, and examination 
of waste banks. The excavating procedure for several stripping situa-
tions was described. In addition, compositional and depositional data 
were collected for each bucketload of overburden stripped at the obser-
vation site. Road cuts through waste banks were observed, photographed 
and related to the procedure responsible for the banks. A waste bank 
slope waa described with. respect to sediment origin. clast size, slope 
angle and sphericity of larger clasts. The data were used to define 
the processes which control the distribution of sediment types within 
waste banks. 
Reclamation processes, other than those associated with revegeta-
tion1were examined over a period of 14 months at a site within the Indian 
Head Mine. The 46- acre study site was surveyed with plane table and 
alidade to provide a map of the waste bank topography and interbank rela-
tionships before th.e banks were contoured. All phases of the contouring 
process were observed and photographed at 4- to 6-week intervals. When 
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the contouring was completed the area was again surveyed to determine 
the topographic changes. Other contoured areas were examined super-
ficially for comparison with the study site. 
Active participation in the monitoring of piezometer installa-
tions both in the mine and in contoured areas provided the basis for 
the groundwater part of this study. The groundwater monitoring instal-
lations were part of research projects supervised by the North Dakota 
Geological Survey. 
THE PRE-MINING PHASES 
Exploratory Phase 
The first phase of any mining operation is the exploratory phase. 
in which a large area is given a cursory examination for the presence of 
coal. Test holes are drilled to determine the presence, depth, thick-
ness and quality of the coal. In addition, lithologic, engineering and 
chemical data are available from samples collected from each test hole. 
Although the interval between test holes may exceed a few miles. 
the data collected provide the basis for a gross description of the over-
burden. The test holes also may be used for the installation of piezo-
meters. by which data on groundwater flow patterns are obtained. 
In general. the exploratory phase provides little detailed infor-
mation about a coal body and its overburden. However, the data from the 
widely-spaced test holes can provide the basis for a generalized descrip-
tion of the potential mining site. 
Developmental Phase 
Before a mine is planned, the location, depth, thickness and the 
quality of the coal must be known in detail. In the developmental phase, 
closely spaced test holes are drilled. The in~erval between holes is 
usually 150m (500 ft). Th.e precise boundary between usable and unusable 
or no coal is determined from data obtained from test holes spaced 15m 
(50 ft) Qr less apart. 
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During the drilling program, some or all of the following data 
collection techniques are employed: overburden sample collection for 
lithologic and chemical description; geophysical log; coal core collec-
tion for analysis of heat value and ash chemistry; and piezometer 
installation for groundwater flow pattern and chemical distribution 
determination. 
The data collected during the developmental phase become the 
basis for a detailed interpretation of the pre-mining subsurface char-
acteristics. The sample lithologic descriptions and geophysical logs 
are interpreted to produce lithologic cross sections. The distributions 
of certain chemical ions in the overburden can be mapped. The ground-
water flow patterns and chemistry can be determined. In short, a wealth 
of information is available as a result of the drilling program conducted 
during the developmental phase. 
Interpretations of the developmental phase data provide the coal 
company with the basis for determining costs of production as well as 
developing a mining plan. In addition, th~ d~ta are used by researchers 
in geology to develop an understanding of the origins and characteris-
tics of the coal-bearing formations. 
Up to now, the wealth of data collected during the developmental 
phase was used by researchers for little more than descriptions of the 
pre-mining condition. Predictions of the post-mining subsurface charac-
teristics or interpretation of the results of post-mining investigations 
are difficult unless the changes in the subsurface caused by mining are 
understood. It is hoped that the principles described in this study will 




If an area is to be mined, a mining plan and reclamation plan are 
prepared and submitted to the North Dakota Public Service Commission. 
These plans inform the State of the intended mining pattern and the pro-
posed condition of the surface after reclamation. Upon approva1 of the 
permit request the topsoil is removed by scrapers and stockpiled as 
shown in Figure 2. The legal requirements of the mining and reclamation 
plans, and the amen.mt of topsoil to be removed vary for each particular 
lease (North Dakota Public Service Commission, 1975). The location of 
the first pit is surveyed and the mining begins. 
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Fig. 2. Stockpiled Topsoil at North American Coal Corporation's 
Indian Head Mine near Beulah, North Dakota. Note the variation in color 
and clast sizes of sediment on the slopes of the waste banks in the 
background. 
THE MINING PHASE--PROCESSES 
Introduction 
In the mining phase, the overburden, or earth above the coal bed, 
is removed. The exposed coal is then blasted/with explosives ("shot!') 
to produce pieces of manageable size. The coal is loaded into trucks 
and hauled to a crushing and washing facility. The finished product is 
then transported to the site of ultimate use, which is often a coal-fired 
electrical generating plant. 
Underlined terms are mining jargon or terminology either in use 
in the study area or defined specifically for this paper. A definition 
of the term, as it is used in this paper, will follow the underlined 
term. An index to the definitions of the terms is provided in Appendix 
G. 
In this. paper, the impact of a variable is described a·s l,arge 
scale if it· extends over an area greater than 10,000 square meters 
(2~ acres) ,3,p.d small scale if less than 10,000 square meters. 
In this section, the process of overburden removal, called strip-
~, will be discussed. The product of stripping, waste banks (spoil 
piles) will be described in detail in the next section, along with the 
interactions among the variables. 
The descriptions of the procedures used in strip mining will be 
in the form of a catalog of vari.ables. The variables identified in the 

















































Geometry of the coal body 
Shape of cropline boundaries 
Shape of lease boundaries 
Shape of overburden thickness 1imit 
Pit sequence 
Only pit 
Only pita single width 






Outside curve pit 
Inside curve pit 
Overburden thickness 
Very thin overburden 
Thin overburden 
Thick overburden 
Very thick overburden 
Managerial input 
Cropline accuracy 
Width of pit 
Narrow pit 
Wide pit 
Federal mine safety regulations 
Distance first bank is set back from. the highwall 
Slope of highwalls 
Miscellaneous operations 
Haul roads over mined or contoured ground 
Ramps at the end of pits 
Excavations through waste banks for roads 
Cut within a cutting pattern 
Key cut; deposition on the waste bank 
Key cut; deposition atop incomplete front cut 
Key cut; deposition along former highwall 
Front cut 
Front cut; deposLtion on waste bank 
Front cut; key cut material rehandled 








7.0 Cutting patterns 
7.1.0 Front cutting pattern 
7.1.1 Front cutting; very thin and thin overburden 
7.1.2 Front cutting; thick overburden 
7.1.3 Front cutting; very thick overburden, with benching 
7.2 Side cutting pattern · 
7.3.0 Patternless cutting 
7.J.1 Patternless cutting; following cropline with initial pit 
7.3.2 Patternless cutting; ramp construction 
7.3.3 Patternless cutting; ground preparation ahead of dragline 
7.3.4 Patternless cutting; situational 
8.0 Waste bank interfaces 
8.1.0 Initial pit; waste bank deposited on unmined ground 
8.1.1 Initial pit; waste bank deposited on level unmined ground 
8.1.2 Initial pit; waste bank deposited on sloping unmined ground 
8.2.0 Sequential pit; waste bank deposited in previous pit 
8.2.1.0 Sequential.pit; waste bank deposited in initial pit 
8.2.1.1 Sequential pit; waste bank deposited in initial pit; base of 
bank does not cover highwall · 
8.2.1.2 Sequential pit; waste bank deposited in initial pit; base of 
waste bank covers all or part of highwall and/or bench 







waste bank covers all of highwall, bench, and part of slope 
of initial waste bank 
Base situation between banks after second bank 
Base of waste bank does not overlap base of previous bank 
Base of waste bank does overlap base of previous bank 
Waste bank set entirely atop and between banks 
Final pit situation 
Final bank deposited in adjacent pit; Boundary conditions of 
8.2.2.0 apply; single pit width developed 
8.3.2 Final bank deposited on adjacent unmined ground; boundary 
conditions of 8.1.0 apply; double pit width developed · 
8.3.3 Final pit; waste bank divided between pit and adjacent unmined 
ground; single pit width developed 
8.4.0 Only pit 
8.4.1.0 Only pit; waste bank deposited on adjacent unmined ground on 
one side only; single pit width developed 
8.4.1.1 As above; waste bank deposited on level ground 
8.4.1.2 As above; waste bank deposited on sloping ground 
8.4.2.0 Only pit; single. width; waste bank. deposited on adjacent 
ground on both sides 
8.4.2.1 As above; waste bank deposited on level ground 

















As above; waste bank deposited on level ground 
As .above; waste bank deposited on sloping ground 
Waste bank element interfaces 
End of bank situation 
End of bank adjacent a highwall 
As above; bank. does not abut highwall; pit in between 
As above; bank does overlap all or part of highwall 
As above; bank covers all of highwall and part of bank. above 
highwall, if present .. 
End of bank adjacent a. waste bank at an angle; conditions of 
8.2.2.0 series apply 
9.1.3 End of bank set on unmined ground 
9.1.4 End of bank set on ramp 
9.2.0 Interelement situation 
9.2.1.0 Base of element does not overlap adjacent element 
9.2.1.1 Empty pit bottom between elements 
9.2.1.2 Unmined ground between elements 
9.2.2.0 Base of element overlaps adjacent element 
9.2.2.1 Overlap occurs less than 50% up the slope 
9.2.2.2 Overlap occurs between 50% and 90% up the slope 
9.2.2.3 Overlap occurs above 90% up the elope 
9.2.3.0 Elements deposited at an angle to pit axis 
9.2.3.1.0 Base of element does not overlap adjacent element 
9.2.3.1.1 As above; empty pit bottom between elements 
9.2.3.1.2 As above; unmined ground b~tween elements 
9.2.3.2.0 Base of element o.verlaps adjacent element; Conditions of 
9.2.2.0 series apply 
9.2.4 Element rests entirely between two rows of banks 
9.2.5.0 Element is special deposit adjacent former highwall ahead of 
dragline 












As above; deposit supports highwall ahead of dragline 
As above; deposit fills slump of highwall 




Waste bank material sources 
Overburden source 
Homogeneous overburden 



















































Homogeneous overburden; unconsolidated 
Stratified overburden 
Stratified overburden; consolidated strata 
Stratified overburden; unconsolidated strata 
Stratified overburden; cemented atrata 
Adjacent waste bank source 
Spillage of freshly deposited material 
Slump material from previous bank 
Routinely rehandled material 
Material rehandled within the cutting pattern 
Material deposited ahead of dragline position 
.coal source 
Coal left in pit after loading 
Coal removed by bucket contact with top of coal seam 
Coal from the seam top cleaning process 
Coal from unmined beds in the overburden 
Material pushed into the pit ahead of the dragline 
Trash source 
Dragline bucket motion 
Horizontal motion 
Horizontal, then upward motion 
Upward motion 
Downward motion 
Downward, then horizontal motion 
Downward, then horizontal and upward motion 
Factors affecting pit capacity 
Slope of highnll 
Slope of waste bank 
Thickness of coal seam 
Expansion of waste bank material 
Maas wasting into pit 
Mass wasting 
Mass wasting of waste banks 
Slum.ping atop exposed coal seam 
Slumping into empty pit 
Mass wasting of highwall 
Slumping of highwall 
Slumping of highwall onto e,r:posed coal seam 
Slumping of highwall into empty pit 
Rockfall from highwall 
Rockfall from highwa.11 onto exposed coal seam 
Rockfall from highwall into empty pit 
Sources of water in pit 
Perched aquifers discharging from highwall 





















































Patterned excavation interrupted by situation 
Patterned excavation interrupted by cemented stratum 




Patterned deposition interrupted by situation 
Patterned deposition interrupted by deposit to brace 
highwall, fill slump or contain water flow 
Patterned deposition interrupted by deposition to raise 
ground ahead of dragline 
Patterned deposition interrupted by other depositions 
Skill of the operator 
Bucket filling efficiency 
Dumping accuracy 
Waste bank design efficiency 
Length of move 
Preferred procedures 
Deposition of cemented material at bottom of pit 
Pushing back crest of waste bank 
·other practices 







Point to point transfer 
Downslope load and. pit d,posit 
Topsoil removal and deposit 
Topsoil distribution 
Dragline contouring operations 
Dragline filling of final pit 
Other dragline contouring operations 
Final highwall contouring 
Seasonal effects of contouring 
Contouring of frozen ground 
Contouring of normal ground 
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Variable 1.0 - Geometry of the Coal Body 
The geometry of the usable coal body is determined in the devel-
opmental phase. The coal body of the mine may be bounded on one side by 
the cropline, which is the line between usable and unusable or absent 
coal. Another boundary may be the line of limiting overburden thickness. 
Beyond this line, the overburden is too thick for economical mining at 
existing rates and technology. Finally, lease boundaries may also par-
tially define the shape of the coal body to be mined. 
The shape of the coal body and the variation in overburden thick-
ness control the pattern of mining. In western North Dakota, the bed of 
coal is usually nearly horizontal, so the topography generally determines 
the overburden thicl\:,ness. 
Figure 3 illustrates how the geometry of the coal body and over-
burden thickness provide the template upon which all the other variables 
are imposed. 
The initial pit is the first pit excavated. Mining usually 
progresses from thin to thick overburden. The initial pit is usually 
excavated parallel to the defined boundary at the area of thinnest over-
burden. The cropline is usually adjacent to the thinnest overburden. 
The trend of the axis of the initial pit will be perpendicular 
to the general slope direction, as shown in Figure 3. As the mining 
progress~s upslope from thin to thick overburden, the waste banks are 
deposited in the downslope pits. The pits become deeper and increase 
in volume upslope and are capable of receiving the proportionately 
increasing volume of waste bank sediments. 
Sequential pits are excavated parallel to the initial pit as 
mining progresses. The curvature of the initial pit tends to establish 
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Fig. 3. A Hypothetical Coal Body Bounded a Cropline, Lease Boundaries, and a Line 
of Limiting Overburden Thickness. A hypothetical sequence is superimposed on the coal body. 
Feet 
I-' . ..., 
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the pattern for the sequential pits. The expected pit pattern may be 
1110dified at lease boundaries. The coal can be mined up to the boundary 
only if the pit at the boundary is a final pit or a sequential pit set 
nearly perpendicular to the boundary. In both cases, the waste bank 
is deposited away from the boundary. If the bank must be deposited 
toward the boundary, an area between the pit and the boundary must be 
reserved for the bank. The coal beneath the bank cannot be mined. 
The last pit excavated is the final pit. A final pit is usually 
parallel to the line of limiting overburden thickness. Occasionally, 
the &¥is of the final pit may parallel a lease boundary. In both cases, 
a final highwall, or steep slope on the unmined side of a pit, results. 
If the final pit is in the center of a mined area, no highwall remains. 
Variable 2.0 - Pit Sequence 
If waste banks are not deposited within the dumping radius of 
the dragline, costly rehandling of the sediment is necessary. As a 
result, almost all waste banks are deposited adjacent to the dragline 
position. This procedure is illustrated in Figures 4-7. Overburden 
from the initial pit is deposited on adjacent ground that will not be 
mined (Figure 4). The overburden from the second pit becomes the waste 
bank in the initial pit after the coal is removed (Figure 5). The pat-
tern of depositing the overburden in the adjacent pit continues through 
the final pit (Figures 6, 7). Occasionally, some or all of the final 
waste bank may be deposited on adjacent unmined ground (Figure 7). 
Variable 3.0 - Pit Curvature 
The curves of the coal body boundaries are reflected in.the shape 
of the pits. Three types of pit curvature are defined. A straight pit 
19 
Fig. 4. Excavation of 
Fig. 5. Excavation of 
the Initial Pit. 
the Second Pi t. 
.20 
Fig. 6. Excavation of the Third Pit. 
Fig. 7. Excavation of the Final Pit. 
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(Figure 8a) needs no description. If a pit curves, the waste bank may 
be deposited toward or away from the center of curvature. If the bank 
is deposited away from the center of curvature, an outside curve pit 
results (Figure Sb). Deposit toward the center of curvature results in 
an inside curve pit (Figure Sc). 
Around an outside curve, the pit being excavated has relatively 
less volume than the previous pit which is receiving the waste bank. 
The pit volume is defined here as the area enclosed between the new and 
old highwalls and arbitrarily defined radii from the center of curvature 
times the overburden thickness. Because there is more room for the waste 
bank as the pit progresses, the banks produced are usually small and 
conical in shape. 
Around an inside curve, the pit being excavated has relatively 
more volume than the pit receiving the waste bank. As a result, the old 
pit is usually·filled to capacity with a flat-topped waste bank. 
The relationships between pit curvature and the morphology of 
waste banks will be discussed more fully in a later section. 
Field Examples of the Interactions of 
Variables 1.01 2.0 and 3.0 
The major interactions among the mining variables will be 
discussed later. However, the three variables just described deserve 
illustration here because of their influence upon all the minor vari-
ables. 
A two-year sequence of mining at North American Coal Corpora-
tion's Indian Head Mine near Beulah, North Dakota_ is illustrated in 
Figures 9-13. Figures 9-11 show a view toward the south of an area 
opened to mining in 1974. Illustrated, among others, is the shape 
:!i!IWl!mllll•. ~~n .. :c·• 
(a) Straight pit •. Waste bank is 
deposited in pit of nearly 
same length as the one being 
excavated. 
Pit length A: Pit length B 








(b) Outside curve pit. Waste 
bank is deposited in a 
relatively longer pit. 
Pit arc length A> 
Pit arc length B 
Old pit volume ) 1 
Overburden volume 
Fig. 8. Curvature of Pits. 
(c) Jnside curve pit. Waste bank 
is deposited in a relatively 
shorter pit. 
Pit arc length A < 
Pit arc length B 
Old pit volume <. 1 Overburden volume 
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Fig. 11. The Final Mining Stages of the View Shown in Figures 
9 and 10. Note that the "peninsula" shown in Figure 10 has been exca-
vated and deposited in the pit to the right. 
Fig. 10. A Late Stage of the View of Figure 9. Illustrated are (a) (far left) line of 
limiting overburden thickness; (b) (center) a sharp inside curve in the thick overburden with a 
crowded waste bank and massive slump; (c) (right. background) extremely wide (400-500 feet) final 
pit; and (d) (right. center) "peninsula" of overburden to be removed as a final pit. The truck 
in the right photograph provides scale. 
I',.) 
~ 
Fig. 9. South View at North American Coal Corporation's Indian Head Mine near Beulah, 
North Dakota. The area devoid of vegetation has had the topsoil removed. To the right is an 
initial pit only. Two pits, the second by side cutting, represent the balance of the mining. 
The shape of the pits is controlled by the horseshoe-shaped cropline in the background. Mining 
will proceed toward the center of the area and up the slope in the foreground to the vegetation. 




of th.a coal body a• it ia.flueucea the curvature of the pita. Figures 
12 aDd 13 •bow an area imll.ediately to the right (weat) of Figur .. 9-
11, where a leaae boundary, initial pit and a moderate inside curve 
are shown. 
The affect of an outaide curve on the morphology of a waste bank 
is illustrated in Figure 14. The location of the photograph is the south 
end (background) of Figures 9-11. Note that while overburden thickness 
remain• nearly constant, the si~e of the waste banks ·varies considerably. 
The decreasing ai~e of the waate bank is due to the increasing ratio of 
pit volume to overburden volume around the curve. After the curve. the 
dragline antered a straight pit and the volume ratio again approached one 
to oua, resulting in larger bank&. 
Variable 4.0 - overburden Thickness 
Overburden thickness is one of the factors which determines the 
boundaries of a mineable coal body. As will be shown later, the thick-
ness of overburden also controls pit excavation patterns as well as the 
morpboloay and subsurface structures of waste banks. 
Any description of thickness of overburden must be related to 
the capabilities of the dragline. What ia considered thin overburden 
for a large dragline may be considered thick overburden for a small 
dragline. However, for all draglines a specific thickness of overbur-
den exactly fills the adjacent empty pit. Thia unique thickness is 
defined here as maxilnum effective overburden thickness ·(MEOT). MEOT 
provides a hypothetical reference point for comparing relative over-
burden thicknesses. Stripping overburden thicker than MEOT requires 
complex procedures wh~ch involve rehandling of waste bank material. 
Fig. 14. Effect of an Outside Curve on the Morphology of a Waste Bank. Area shown is 
the south end (background) of Figures 9, 10, and 11. View is northeast. Note how the bank 




Fig. 13. A Later View of the Area Shown in Figure 12. The area in the right background 
has been level contoured. Contouring is in progress in the center. At the far left, the drag-




Fig. 12. A View to the Right (West) of that Shown in Figure 9. Illustrated are: (a) 
(far right) the effect of a lease boundary (section line) on the mining pattern; (b) (right) an 
initial pit with the waste bank deposited on adjacent unmined ground and water in the pit from 
the lignite aquifer; (c) (center) waste bank of the second pit deposited in the initial pit. 
The bank is deposited in an inside curve pit so a tall, flat-crested bank is produced. The 
dragline is about 115 feet high. 
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overburden thinner than MEOT can be stripped with simple excavation pat-
terns, usually with no rehandling. 
Since several factors affect the capacity of an empty pit to 
receive a waste bank, MEOT must be arbitrarily defined. The criteria 
for determining ~OT are described in terms of the following hypotheti-
cal mining situation: 
A. The overburden thickness is uniform 
B. The waste bank is deposited in the previous pit 
c. The pit is a straight pit 
D. The waste bank is built to the maximum height 
E. No material is routinely rehandled 
F. The slope of the highwall is typical for the mine 
G •. The thickness of coal is typical for the mine 
H. After removal of the block of overburden ahead of the 
dragline (before the dragline moves backwards to a new 
position), the angle between the centerline of the new. 
pit and a line containing the maxim.um advance of the 
waste bank crest and the center of the dragline posi-
tion equals 90° (see-Figure 15) 
With MEOT as the reference point, the following terms will be' 
used to ~escribe relative overburden thickness: less than 50% MEOT -
ve~ thin overburden; 50% MEOT to 100% MEOT - thin overburden; 100% 
MEOT to 150% MEOT - thick overburden; and greater than 150% MEOT -
ve~ thick overburden. 
The value of MEOT for a given mine and dragline can be assessed 
through discussion of the criteria with experienced dragline operators. 
At Indian Head Mine, where the BE 800W dragline is used, dragline oper-
ators estimate MEOT to be 50 feet. Therefore, at the Indian Head Mine, 
very thin overburden is less than 25 feet thick, thin overburden is 25 
to 50 feet, thick is 50 to 75 feet, and very thick is greater than 75 
feet thick. 
When no prior information is available, such as at a new mine 
with a new dragline, the MEOT can be estimat~d from the defined 
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Fig. 15. Map View Showing the Relative Positions of the Dragline and Waste Bank Crest 




criteria and the characteristics of the dragline. The characteristic of 
the dragline which determines the M!OT is not, aa might be expected. the 
size of the bucket. The dumping height and radius are the two character-
istics which affect MEOT by detet'JDining the maximum waste bank size. 
Dumping height and radius tend to increase with the size of dragline 
bucket for small and medium size draglines (Figure 16). Larger drag-
lines merely have larger buckets. 
Of dumping height and dumping radius, the one controlling MEOT 
appears to ~e dumping radius. The height of a waste bank is inconse-
quential if the crest cannot be placed at or beyond the centerline of 
the previous pit. If the crest is between the new pit and the center-
line of the previous pit. the base of the waste 'bank will overlap the 
exposed coal bed of·· ~he new pit and require rehandling. 
Two equations relating the criteria of MEOT to dragline charac-
teristics are derived in Appendix A. The equations, from Stefanko et al. 
(1973). specifically relate pit characteristics to the dumpins radius of 
a dragline. 
In summary, thickness of overburden is one of the.variables which 
affects the volume of waste bank material generated at a given position, 
and as will be shown later, it also affects the composition of the 
bucket load. The thickness of overburden is described relative to the 
capabilities of the. dragline. By means of a hypothetical mining situa-. 
tion. a thickness called maximum effective overburden tliickness is 
defined to provide a reference point for comparing overburden thicknesses. 
The dumping radius of the dragline is the parameter most affecting MEOT. 
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Fig. 16. A Comparison of Dumping Radii and Dumping Heights of Draglines of Various 
Bucket Capacities. Note that draglines with larger buckets do not necessarily have a pro-
portionately larger dumping height or radius. 




Variable S.O - Managerial Input 
The management of a mine is the source of another set of vari-
ables (see Table 1, Variable 5.0). The management can considerably 
influence the overall patterns developed at a mining site. For exam-
ple, if du~ing excavati~n, of ~he\tnU.ial :pi.t accorliing to,-.management 
direction, art area of no or poor coal is discovered, the.dragline oper-
ator may be required to search for the c~opline. The results of the 
dragline operator's action can alter the geometry of the management's 
mining'plan, as well as the localized pit geometry and waste bank pat-
tern. 
The over~urden thickness restricts the choice of pit width (see 
.Appendix E). Pit widths fa11 into two broad categories. narrow •nd wide. 
Both will be defined in the discussion of variable 6.0. When the over-
burden is very thin, management may have a choice of pit width. The 
choice of pit width determines the method used to excavate the pit. The 
excavation method in turn influences the character of the waste bank pro-
duced. 
The procedural decisions of the mine management are restricted by 
Federal regulations. The regulations concerning the procedures described 
to this point are discussed in general terms in Code of Federal Regula-
tions Title 30. The Federal regulations most affecting the charac-
teristics of mined land concern characteristic• of.pita, highwalls 
and waste banks. Title 30 does not prescribe specific angles and dis-
tances. Instead, the mine operator files a copy of the mining plan with 
the Coal Health and Safety Office. Later, by on-site examination, an 
inspector from the Mining Enforcement and Safety Administration (MESA) 
35 
determines if the procedures proposed or used in the mine are in com-
pliance with the law. 
Peripheral to the actual stripping process are several opera-
tions subject to managerial decision. These include the building of 
haul roads through waste banks and pits, and the building of ramps at 
the end of the pit. Peripheral operations affect the excavation .and 
depositional patterns on a small scale. 
Sum.nary of Large Scale Variables 
The large scale variables discussed to this point have the great-
est impact on the final subsurface characteristics of a mined area. The 
geometry of the coal body, pit sequence, pit curvature and width, over-
burden thickness and some menagerial inputs tend to control the overall 
patterns in a given mining operation. At times, other factors, partic-
ularly groundwater patterns and overburden chemistry, may significantly 
influence a mining plan. As a result, certain areas might not be mined, 
or be m:f.ned with special procedures. The relationship of aroundwater 
and overburden chemiatry to the mining and reclamation process will be 
discussed later. 
Th.e sin.all scale variables discussed below are highly dependent 
upon the previously discussed large scale variables. The effects of 
these small scale variables are significant but are restricted to areas 
of no larger than a few acres. The interaction among them is important, 
however, to the ~ubsurface·characteristics of a mined area. 
Variable 6.0 - Cut Within a Cutting Pattern 
A dragline usually excavates the material before it in a regular 
pattern consisting of~· A cut is a block of overburden partially or 
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completely removed before the dragline moves to another position. 
Figure 17 illustrates the components of dragline cuts. The key cut 
is a narrow block of overburden removed from the highwall side of the 
pit. The key cut is used to shape the highwall to the required slope. 
The shaping is best accomplished from position 1. After completing the 
key cut. the dragline moves to position 2. From position 2 the dragline 
is able to. remove the balance of the overburden in a single operation. 
The block of overburden removed is a front cut. The key and front cut 
together result in a narrow eit bottom width. In thinner overburden. 
the width of the pit can be somewhat increased by increasing the width 
of the front cut • 
.Another cutting pattern uses the side cut to shape the highwall 
and remove a block of overburd.en. The side cut is excavated from posi-
tion 3. The adjacent front cut is removed from position 4. These two 
cuts combine to form a wide pit bottom width. Notice that the width of 
the pit is determined by the colllbination of cuts. 
In very thick overburden. the thickness of overburden parallel 
to the current pit is reduced by a bench cut. The bench produced is 
illustrated in Figure 18. The bench usually overlaps the boundary of 
the next pit. The bench cut is colllbined with other cuts in a complex 
procedure that will be discus.sed in Variable 7.0. 
Variable 7.0 - Cutting Patterns 
The cuts described above are combined into cutting patterns. 
Cutting patterns are specific sequences of cuts used to excavate the 
overburden before a dragline. The choice of cutting pattern is 

















Fig. 17. Cuts Within Cutting Patterns. The circled numbers 
are draglina pos_itions discussed in the text. 
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The cutting pattern terminology of this paper is that used in 
the mines of Mercer County, North Dakota. No publication has been found 
that describes the patterns used by draglines, so the universality of 
the terminology is unknown. Stefanko et al. (1973) use the terms ''key 
cut .. and ''box cut 1 " but their publication is devoted primarily to 
describing overall mining procedures. 
The patterns described here appear to have evolved over the 
years as the most efficient procedures to be used in the region. New 
operators are introduced to the patterns through on-the-job training. 
The fundamental cutting pattern is fro~t cutting. Front cutting 
combines a key cut with a front cut. The most simple form of front cut-
ting occurs in thin overburden, as shown in Figure 19. 
A more complex form of front cutting is the usual approach to 
thick overburden (Figures 20 and 21). The pattern described above is 
altered to produce greater efficiency of movetuent and waste bank con-
struction. Repeated moves and rehandling are made necessary by the 
changes in the width of the top of the pit as the overburden thickness 
increas~s. As .shmru in Figure 22, the highwall slopes away from the 
pit. As the overburden becomes thicker, the top of the pit becomes 
proportionally wider. Shallower highwall slopes would cause the top 
to widen even faster. 
As MEOT is approached, the top width becomes too wide for the 
· dragline to effectively deposLt ·1oads when it is positioned at the key 
cut side of the. pit. The key cut material would be deposited on the 
slope of the waste bank and roll onto the coal. Therefore, in thick 
overburden, the key cut material is deposited on top of the unfinished 
front cut, which allowa the material to be rehandled in anefficien.t 
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(c) 
. Fig. 21. A Cross Sectional View Perpendicular to the Pit 
Showing Excavation Sequence and the Rehandling of the Key Cut Mate-
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manner. Figure 23 shows front cutting in thick overburden. The key cut 
material has been deposited on top of the unfinished front cut. 
The procedure described above is feasible until the overburden 
thickness increases to approximately 150% MEOT. Thereafter, the over-
burden thickness must be reduced to less than about 150% MEOT ahead of 
the dragline. A bench cut, completed prior to the pattern described 
above, accomplishes the reduction. This complex procedure is described 
in Table 2 and is shown in the sequence of Figure 24. The complete 
' 
operation is shOW' in the composite diagram of Figure 25. Thirty to 
40% of the waste bank sediment is rehandled. 
TABLE 2 
IHE PROCEDURE USED FOR FR.ONT CUTTING WITH BENCHING 
Stage 1 
Position: (.!), located slightly toward the highwall side of the pit. 
Cut: Ill , a bench cut, which is parallel to the pit and reduces the 
- overburden thickness to less than 150% MEOT. Note the bench 
cut &addles the highwall of the pit being excavated. 
Deposit: , along an arc adjacent the former highwall, as far as 
the dragline can reach. The deposit rests against the high-
wall and will collapse into the new pit when the highwall is 
removed. 
Stage 2 
Position: (!), slightly toward the waste bank side of the pit. 
Cut: (!I, xonsisting of the upper 70% of the front cut. 
Deposit: Cl;)., on the waste bank crest. 
Stage 3 
Position: @ , facing the key cut. 
Cut : [3] , i key cut • 
Deposit:~. on the incomplete front cut and along an arc adjacent 
the highwall, as far as the dragline can reach. 
Stage 4 
Position: @ , on the waste bank built from deposits & and & A 
Cut: [!J, the balance of the front cut, as well as the deposit~ 
~ from khe key cut. 
Deposit: flu., mostly beyond the crest of the waste bank. The deposit 
broadens the backside of the waste bank (see Figure 33). 
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Fig. 23. ;Front CtJtting i .n Thick Overburden at Indian Head 
Mine. The sediment from the key cut at left has been deposited on 
the unfinished front cut at the right. When the top of the coal bed 
was scraped clean by the bulldozer, the sediment, mostly coal, was 





·Fig. 24. A Cross Section Perpendicular to the Pit Showing the 
Front Cutting Excavation Sequence Used with Very Thick Overburden. 




Fig. 25. A Composite Drawing Showing the Front Cutting 
Excavation Sequence Used with. Very Thick Overburden. Numbered 
positions are described in Table 2. See also Figure 24. 
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Although the techniques used to atrip very thick overburden are 
complex, simple patterns can be used in very thin overburden. Side 
cutting (Figure 26) ia an optional pattern that combines a side cut with 
a front cut. While front cutting patterns produce a narrow pit, side 
cutting produces a wide pit, !he side cut used to shape the highwall 
is wider than the key cut of front cutting. With side cutting, removal 
of overburden is rapid and dragline movement is in a simple straight line. 
The side cutting pattern can be used only in very thin overburden 
because the pattern has the potential for generating large volumes of 
waste bank material in short distances down the pit. 
In certain situations. a pit will be excavated with no apparent 
pattern. Figure 27 illustrates a form of patternless cutti'!!S• The less 
systematic cutting pattern is often used when the initial pit is exca-
vated alons a highly irresular cropline. The operator will adjust the 
position of the dragline as necessary to follow the cropline. Other 
patternless cutting situations include haul road ramp construction at 
the end of a pit 1 ground preparation ahead of the dr•gline, blocking of 
water in the former pit 1 and placing deposits adjacent to the highwall 
to support the dragline. All of these situations deviate, more or less, 
from. the stripping patterns usually observed. 
A final cutting pattern is box cutting. Box cutting is a modi-
fied form of front cutting used to excavate the initial pit. The second 
key cut 1 shown in Figure 28, is necessary because the initial pit has two 
highwalls. 
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Fig. 26. Dragline Positions used When 
Thin Overburden. From position(!) , the side cut 
the same position, the front cut (2) is removed. 
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Fig. 27. An Example of the Dragline Positions used During 
Patternless Cutting. Shown is an initial pit situation where the 




Fig. 19. Dragline Positions Used When Front Cutting in Thin or 
Very Thin Overburden. From position(!), the dragline removes the key 
cut. The dragline moves directly back to position(]) and removes the key 
cut at position(!). From position@, the front cut is removed. From 
position©, the front cut at position@is removed. The pattern con-
tinues in a similar manner. 
Fig. 20. Dragline Positions Used When Front Cutting Thick Over-
burden. From tJositionG), about 70% of the upper layers of the front 
cut are removed. The dragline then moves to position@and removes the 
entire·key cut, depositing the material on top of the incomplete front 
cut. After the key cut is completed, the dragline returns to position(]) 
and completes the excavation of the front cut. The key cut material is 
rehandled at this time. 
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Fig. 28. Dragline Positions Used When Boxcutting an Initial Pit. From position(!}the 
cropline at the coal is found and a key cut is excavated. The dragline moves to position~and 
excavates the second key cut. Finally, from position(IDtbe balance of overburden is removed 




Variable 8.0 - Waste Bank Interfaces 
An interface between a waste bank and the pit bottom, highwall, 
unmined ground or another waste bank becomes a major subsurface structure 
of a mined area. Of particular importance to groundwater flow and even-
tual reclaimed surface stability is the interface between the highwall of 
the initial pit and the waste bank within it. The consequences of vari-
ous subsurface structures will be discussed in detail in later sections 
as appropriate. At this point, however, the interfaces which result from 
strip mining are described in Figures 29-32. A listing of all probable 
waste bank interfaces is given in Table l under Variable number 8.0., 
Bank 4' (the "piggyback" bank) of Figure 32, is usually produced 
when front cutting with benching is performed. However, any situation 
which requires or allows the dragline to make substantial deposits behind 
the crest will broaden the back side of the bank as shown in Figure 33. 
The photograph in Figure 14 illustrates a situation in which the 
interfaces between a waste bank and the pit bottom and highwall change 
rapidly over a short distance. 
Variable 9.0 - Waste Bank Element Interfaces 
A second type of interface occurs within a given bank or at the 
ends of banks. Subunits within a bank are defined as elements. Each 
element is bounded by an abrupt change in subsurface structure, such as 
angle of.bedding. Such a change is usually the result of a dragline 
move, which is described as the next variable. However, a radical 
alteration of deposition pattern by an operator or the c~ange to a 
new operator can initiate the production of a new element. Elements 
need not be discernible in the bank profile. 
Solitary Pit -
Single or Double 
Width 
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Fig. 29. A Transverse Cross Section Showing the Waste Bank . 
lnterfaces B.esultiug from the Excavation of a Solitary Pit. The ini-
tial bank is shown deposited on level ground. Waste banks may be 
deposited on both sides of the pit, as will be the case if the pit 




Fig. 30. A Transverse·cross Section Showing the Waste Bank 
Interfaces of an Initial Pit. The initial bank is shown deposited 
on sloping ground, a condition conducive to mass wasting. The sec-
ond waste bank is shown not overlapping the highwall. 
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Fig. 31. A Transverse Cross Section Showing Typical Waste Bank 
Interfaces Resulting from Excavation of a Sequence of Pits Under 
Uncrowded Conditions. The second waste bank, deposited in the ini.tial 
pit, is shown overlapping much of the initial highwall. The bases of 
the second and third banks are separated, leaving pit bottom exposed. 
Usually. \:!a~¥, ot we.ate. \anka will overlap, as shown with the third 
and fourth baitk~.: r;, ' . . . . . 
1 
Final Pit 
Fig. 32. A Transverse Cross Section Showing Waste Bank Inter-
faces Resulting from Excavation of a Sequence of Pits Under Crowded 
Conditions. The second waste bank, deposited in the initial pit, is 
shown covering the highwall as well as overlapping the base of the 
initial' wast.e bank. Later banks are shown overlapping high on the 
slopes of the previous banks. Bank 4' is the "piggyback" bank described 
in the text (p. 50). The final pit and its highwall also contribute to 
the subsurface structure of a mined area. 
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Fig. 33. An Example of a "Piggyback" Waste Bank. The deposits 
behind the crest of the waste bank broaden the back side of the bank. 
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Four common interfaces which are primarily the result of dragline 
movement are shown in Figure 34. 
Some characteristics of reclaimed mine land depend, at least in 
part, upon the overlap between and among waste banks. In the next sec-
tion of this paper a classification system for waste bank profiles in 
terms of overlap between elements is proposed. The amount of overlap 
is a function of the variables described above, as well as the distance 
between drasline positions. A very long distance between dragline posi-
tions, or a change in position exaggerated by an outside curve is neces-
sary to separate elements of a waste bank. The factors affecting the 
distance between dragline positions are discussed as the next variable. 
Rarely I a waste bank may appear to be made up of several elements 
deposited as distinct area at an angle to the pit. If an element arc is 
long, it may be divided into sub-elements according to the needs of the 
researcher. 
A listing of all probable interfaces between waste bank elements, 
the pit bottom, and unmined ground is given in Table 1 under Variable 9.0. 
Variable 10.0 - Distance Between Dragline 
Positions in the Down-p.it Direction 
As discussed briefly above, the distance between dragline posi-
tions in the down-pit direction is one of the factors which initiates 
waste bank element production. The distance between positions, or length 
of move, is therefore responsible for some of the structure within a waste 
bank. The length of~ depends upon the thickness of overburden. The 
th.icker the overburden, the shorter the move. Short moves produce closely 
spaced to merging bank elements. Therefore, short moves allow efficient 
utilization of the pit volume available for the waste bank. A long move 
Fig. 34 •. Cosnmon Interfaces Bttween Elements ·of a Waste Bank. The waste .. bank sh~·was 
deposited from right to 1eft. At@, the base of element l rests on a haul +oad ramp. Commonly, 
elements overlap more or less. as shown at~. Gaps between elements may exist((g)), in which case 
the base of the element rests on the pit bottom.· At the end of a bank, the element may rest 




can place the crest of the last deposit beyond the dumping radius of the 
dragline. The result is a gap in the crest profile, which results in pit 
area lost for deposition. 
A relationship between the length of move and the thickness of 
overburden is difficult to define. MEOT appears to be a point of change 
for length of move. In this paper, the longer move used in overburden 
thinner than MEOT is defined as a long move. The shorter move used in 
overburden thicker than MEOT will defined as a short move. For pattern-
less cutting and adjustments within cuts, the move length is highly 
variable. 
Variable 11.0 - Waste Bank Material Sources 
The usual source of waste bank material is the overburden. The 
overburden can be nearly homogeneous if it is a thick channel fill of 
sand, or an unstratified glacial deposit. More frequently, the over-
burden will be stratified beds of varying composition and consolidation. 
Consolidation, or the breaking characteristics of the material being 
deposited, is important to the distribution patterns of sediment within 
the bank. As will be discussed later, sediment cascading down the slope 
of the waste bank is sorted to some extent according to clast size. The 
claat size that is produced depends upon the breaking characteristics of 
them.aterial as it is handled. 
In this p~per, a sediment is arbitrarily considered consolidated 
if it tends to break into clasts greater than 30 cm (1 foot) across. 
Otherwise the material is considered unconsolidated. 
A secondary source of waste bank material is rehandled sediment. 
Rehandling imparts a new set of properties to the sediment. As discussed 
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earlier, waste bank sediments may be routinely rehandled during some cut-
ting patterns. Another type of sediment rahandling occurs when the area 
ahead of the dragline position is deliberately raised by fill for level-
ing purposes. The fill is usually derived from the upper beds of the 
overburden. Machinery operations tend to compact the fill. As a result, 
this rehandled sediment tends to break. into larger clasts than does loose 
sediment during final rehandling. 
Waste bank. sediments that spill onto the top of the coal seam 
are rehandled when the coal seam is finally exposed. This rehandling 
may be done in bulk by the dragline. However, final cleaning of the 
coal surface is done by bulldozer. SedilDents spilled from the waste 
bank are mixed with residual overburden and some powdered coal as the 
bulldozer pushes the sediment within the reach of the dragline. These 
sedilDents enter the depositional cycle late in the cutting pattern. 
Variable 12.0 - Dragline Bucket Motion 
The type of motion produced by the bucket as it is filled is one 
of the factors which determine what sediment types will be in the bucket. 
The common·types of motions fall into four categories, which are illus-
trated in Figure 35. The type of bucket motion depends on the degree of 
completion of the cut and the overburden thickness. During the early 
part of the cut (Figure 35[A.]), the angle of motion is shallow because 
the bucket is pulled nearly horizontal. Later, (B) , the angle of drag 
becomes steeper as the cut becomes steeper. If the overburden is thin, 





Fig. 35. A Longitudinal Cross Section Showing Common Dragline Bucket Motions (Sweeps). 




If the overburden is thick. the angle of drag must necessarily 
become steeper. However, since the bucket tends to fill rapidly early 
in the sweep, the net effect is that of a horizontal motion, with a small 
upward component. As illustrated at Figure 35(C), a flat area tends to 
develop at the far end of the cut late in the process. As the cut nears 
completion, only a high angle face remains. Then the bucket must be 
dragged across all the strata, as shown at (D). 
Some of the less common bucket motions, usually associated with 
side cutting, are illustrated in Figure 36. Notice that these have a 
downward component, which fills the bucket from several strata. 
The section on stratigraphy will refer to the above filling pat-
terns in developing generalizations about the composition of individual 
loads at various stages of excavation. 
Variable 13.0 - Factors Affecting Pit Capacity 
The factors that affect a pit's capacity to receive waste bank 
material include the slope of the highwall, slope of the waste bank, 
the thickness of coal, and the expansion of waste bank material. Mass 
wasting 11 .which causes the pit to be partially filled, also affects pit 
capacity. 
'rh.e designated slope of the highwa11 depends on the stability 
Qf the highwall. The less stable the high.wall material, the less steep 
~he.highwall can be. The less steep the highwall, the more the top of 
the pit widens as the thickness of the overburden increases (see 
Figure 22). As the top of the pit widens, the dragline becomes less 
capable of transferring material from the far side of the pit to the 
Waste bank. The material is deposited as close to the waste bank as 
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(a) Downward motion only. 
(b) Downward and horizontal 
motions. 
(c) Downward, horizontal and 
upward motions. 
Fig. 36. Common Side Cutting Bucket Mot~ons Used During 
Loading. Hatchured areas represent sediment removed during loading sweep. 
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possible. but rahandling is frequently necessary. 
The slope of the waste bank is only slightly variable. Over much 
of the bank, the slope angle is about 38°, with an averase of so• at the 
base of the bank (see Appendix C). 
The volume of coal removed from the bottom of the pit increases 
the space available to receive waste bank material. The thicker the coal 
bed, the greater the capacity of the resulting pit. Dragline operators 
state that they can notice the effect of a change in coal bed thickness 
of as little as two feet. 
During the stripping process, the volume of sediment expands 
from·l.2 (:Rahn, 1976) to 1.3 (League of Women Voters, 1974) times the 
original undiaturbed volume. 
Variable 14.0 - Mass Wasting 
Superimposed on the variables that· determine the stratigraphy 
and structure within a waste bank is mass wasting. Any structure and 
sediment type distribution developed in a waste bank can be quickly 
destroyed by mass wasting. Although ~s ~asting is common in waste 
banks, it can also occur in the highwall. 
The type of mass wasting in waste banks is usually slumping. 
Both. slU111Ping and rockfalls have been observed along highwalls. Slump-
. :lng of the waste bank can occur before the coal is removed, as illus-
trated in Figure. 3 7 '• A: ,port:tou -of, the. coal ia .euried and is 
usually not recovered. The resulting structure after the deposition 
of the next row of waste banks is illustrated tn: Figure 38. 
Slumps in was.te banks commonly occur after the coal is removed, 
as illustrated in Figure 39. The resulting structure produced by 
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3 
.Fig. 37. A Transverse Cross Section Showing the Slump of 
Bank 3 onto the Coal Exposed in the New Pit. The coal beneath the 
slump is usually not·recovered. 
4 
Fig. 38. A Transverse Cross Section Showing the.Structures 
Produced When the Slump Shown in Figure 37 is covered by the Next 
Bank. _A buried "island" of coal is produced. 
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Fig. 39. A Transverse Cross Section Showing the Slump of Bank 
3 into an Empty Pit. 
4 
Fig. 40. A Transverse Cross Section Showing the Structures 
Produced When the Slump Shown in Figure 39 is Covered by the Next 
Bank. 
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deposition of the next waste bank is illustrated in Figure 40. 
Highwall mass wasting is rare in most areas of North Dakota. Safe 
working conditions through inspections by MESA reduce the mass wasting 
potential, at least until after the coal is removed. A highwall slump 
onto the coal seam is illustrated at A-A' of Figure 41. 
At the slump location, the dragline must be positioned farther 
from the highwall than usual (Figure 41, C-C'). The crestline of the 
new waste bank reflects the displacement of dragline position (Figure 
41, D-D'). Because the waste bank is displaced toward the new pit, its 
base may spill onto the exposed coal bed. If the covered coal is to be 
loaded, the overlapping waste bank sediments must be removed. This. 
results in a truncation of the base of the waste bank, as shown at 
D-D' of Figure 41. When the coal is hauled away, the support for the 
base of the bank is removed, increasing the probability of a waste bank 
slump. 
To mitigate the effects of a highwall slump, the dragline oper-
ator may deposit a temporary waste bank in the slump area (Figure 41, 
B-B') before the dragline reaches the slump location. The deposit tends 
to stabilize the highwall above the slump, allowing the dragline to be 
positioned close to the slumped highwall edge or upon the deposit itself. 
Al.though the temporary deposit must he rehandled, the truncation of the 
waste bank base, described above, is usually avoided. 
Rockfalls from the highwall are rare in this study area. They 
usually occur after the coal is removed. The affect of a rockfall on 
subsurface structure is illustrated in Figures 42 and 43. If rockfalls 
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Fig. 41. Map View and Cross Sections Showing the Effects of 
Highwall Slumps on the Next Wiist:e Bank •. Cross section n:..a• shows a 
possible mitigating procedure. 
66 
Fig. 42. A Transverse Cross Section Showing a Rockfall from 
the Highwall into an Empty Pit. 
--· - - - - - - -,, 
' ' ' 
Fig. 43. A Transverse Cross Section Showing the Structures 
Produced When the Rockfall is Covered by the Next Bank. 
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clasts may be produced. Such a zone would have high permeability to 
water flow. 
High waste banks susceptible to mass wasting are produced in 
areas of thick overburden. Mass wasting partially fills the pit, so 
less pit is available to receive the large volumes of waste bank mate-
rial being generated in thicker overburden. As a result, the next bank 
is even higher, compounding the mass wasting problem. 
Examples of mass wasting observed in the field are shown in 
Figures 44-46, 
Variable 15.0 - Sources of Pit Water 
As will be discussed in the next section, water in the pit ham-
pers mining. In addition, waste banks built on water tend to be unstable. 
Only the sources of water are considered at this point. 
Three sources of water are possible. Water may enter the pit as 
surface runoff, as flow frOUl perched aquifers exposed on the high'W'all, 
or from the coal itself. Figure 47 shows flow from a perched aquifer. 
Variable 16.0 - Operato~ Variability 
Superimposed upon all of the above variables, is draaline oper-
ator variability. The detailed structure and stratigraphy within a waste 
bankareinfluenced by the techniques of the operators. 
Much of the variability by operators involves their patterns of 
operation. An operator's approach to excavation and deposition may be 
patterned or unpatterned. During excavating, the systematic operator 
will begin at one end of a cut and completely remove a layer before 
repeating the procedure at a greater depth. Indurated beds will tem-
porarily disrupt his movements. An unsystematic operator will choose 
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Fig. 47. Flow from a Perched Aquif er in a Highwall at North 
American Coal Corporation's Indian Head Mine near Beulah, North Dakota. 
Aquifer is a thin to discontinuous lignite bed underlain by claystone. 
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Fig. 46. A Rockfall from the Highwall into an Empty Pit at 
North American Coal Corporation's Indian Head Mine near Beulah, North 








Fig. 45. A Highwall Slump Resulting from High Water 
Infiltration Rates Through the Permeable Sediments of the Highwall. 
Photograph taken at North American Coal Corporation's Indian Head 
Mine near Beulah, North Dakota. 
Fig. 44. Waste Bank Sltmlp Resulting from the Crowding of a Waste Bank Around an Inside 
Curve Pit. Waste bank slumped onto the coal before it was removed. Photographs taken at North 




the excavation position without regularity. 
An operator with a patterned approach to deposition will tend to 
deposit the load at nearly the same location each time. An operator with-
out a pattern will deposit the load at different locations nearly every 
time, sometimes with spillage along the dumping radius. The subsurface 
characteristics of the waste bank built by the two types of operators is 
potentially quite different. 
Another source of dragline operator variability is the skill of 
the operator. ·Training of dragline operators occurs through supervised 
on-the-job experience. The crew of the dragline consists of an operator 
and an oiler. Through the operator, the oiler learns the proper proce-
dures used in various situations. With experience, the operator's skill, 
and potentially his pattern of excavation and deposition, improve. 
To produce an overall increased rate of excavation, the skillful 
operator efficiently fills the bucket and accurately deposits the load. 
The bucket fills quickly, usually within 1~ bucket lengths. Further drag 
movement only moves sediment over and around the bucket. Because the 
skillful operator ceases to drag when the bucket is full, less mixing of 
sediment occurs. The depositional portion of his swing has little spill-
age and no break in rhythm. of swing. 
The proper location of the deposition point is a matter of judge-
tnent that develops with the experience of the operator. The skillful 
operator is able to judge the location which is the best combination 
of swing distance and height of bank to build the bank of optimum size. 
Length of move is another variable subject to the judgement of the 
operator. 
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Another source of operator variability is the procedural prefer-
ences of the operator. A cormnon practice among operators is the dis-
posal of rocky sediments, such as concretions and chunks of indurated 
beds, at the bottom of the pit. The operator wants to permanently bury 
these potentially troublesome materials. Another practice of some oper-
ators is the knocking down of the crests of high waste banks. When the 
bank has been made as high as possible, the crest lllllterial can be pushed 
back so that more deposits can be made. 
All of the above preferred practices and expressions of skill 
modify any theoretical explanations of the structure and stratigraphy 
that develop within a waste bank. 
THE MINING PHASE - THE PRODUCTION OF WASTE BANKS 
Introduction 
The variables described in the previous section interact to con-
trol the processes which produce waste banks. The waste bank is the 
product of the mining process which remains,. in one form or another,. 
after the land is reclaimed. The characteristics of the waste banks 
that lie beneath reclaimed areas affect the stability and revegetation 
success at the surface. As will be shown,. the potential groundwater 
patterns within a mined area are also especially dependent upon the 
characteristics of the waste banks. 
In this section,. waste banks will be described and related to 
the situation which produced the211. First, the waste bank morphology . 
types will be described and discussed. Then the internal characteris-
tics of the waste bank and the causes of these characteristics will be 
examined. Finally, the interactions of some significant variables and 
the effects will be discussed. 
Waste Bank Morphological Types 
The morphology of waste banks reflects the intrabank boundary 
conditions. Waste banks observed in the field are classified here into 
five morphological types. The classification is primarily based upon 
longitudinal profile. As Bhow:n in Figure 48, morpnological types are 
classified according to the ratio of valley depth (d) to the overall 
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(c.) TYPE'BA'WASTE BANK 
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(d) TYPE 1B 1 WASTE BANK 
Fig. 48. A Classification of Waste Bank Morphological Types 
Based on Longitudinal Profile. the relationships among valley depth 
(d), bank height (h} and subcontinuous crestline (1) are discussed 
in the text. 
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Figure 48(a) illustrates waste bank morphological type "A" 
banks which are characterized by deep inter-element valleys and over-
all conical appearance. The ratio d/h is greater than 0.5. 
Type "A" waste banks are produced under conditions of low waste 
bank material volume and long lJlOves. The distance between peaks 
reflects the length of dragline movement between positions. The separa-
tion of elements also reflects a low ratio of waste bank material to pit 
capacity. Therefore type "A" banks are frequently found where front cut-
ting occurs in thin and very thin overburden. The distance between peaks 
is increased around outside curves~ making type "A" banks likely. 
At the opposite end of the spectrum is morphological·type "B," 
illustrated in Figure 48(d). A type "B" bank is characterized by a 
nearly flat crest. The ratio d/h is less than 0.1 and the length of 
the subcontinuous crest (1) is greater than the overall height. 
Type "B" waste banks are usually produced under conditions of 
short moves and large volumes of overburden. Examples of situations 
which produce type "B" banks include front cutting in thick to very 
thick overburden and excavating a pit around an inside curve. Rarely, 
a systematic operator will build a small level-created bank around an 
outside curve, as shown in Figure 14. 
Frequently seen are banks intermediate in profile between types 
"A" and "B." Type "BA" is illustrated in Figure 48 (c). The bank pro-
file resembles type "B" more than type "A." Toe oank elements are 
essentially non-conical, but they are separated somewhat from each 
other. The ratio d/h is less than 0.5 and the subcontinuous crest-
line (1) is shorter· than the_ height of the bank. 
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Type "BA" waste banks are usually produced under conditions where 
there are large volumes of waste bank material and variable lengths of 
moves. Side cutting. rapid changes in overburden thickness or pit curva-
ture. and the variable move length of initial pits are all factors favor-
able to the production of type "BA" waste banks. 
The other intermediate morphological type is "AB" (Figure 48(b). 
The profile gives the appearance of several type "A'.' elements crowded 
together. The conical peak pattern is retained, but the ratio d/h is 
less than 0.5. Type "AB" banks are produced when. moderate waste bank 
material volume and moves of long length are combined with fairly con-
sistent depositional patterns. Side cutting in very thin overburden and 
possibly the ~pening of an initial pit are examples of situations which 
may produce the type "AB" bank. 
For the. next morphological type, "C" (Figure 49), the shape of 
the bank is considered in map view. Type "C" waste banks have elements 
which are distinctly laid in an arc at an angle to the pit. Each arc 
represents a different dragline. position. In the terminology of this 
$tudy, each arc from a single dragline position is considered an ele-
ment. Each element. however, may be of sufficient length to contain 
distinctive sub-elements. Intraelement relationships are developed 
between element arcs. A section across the banks parallel to the pit 
axis usually produces an intrabank profile resembling a type "A" or 
11AB11 profile.. A cross-section along the axis of a given arc may have 
any of the four previously described profile types based on sub-element 
configuration. The type depends solely upon the depositional pattern 
established by the operator. Frequently, the arc profiles resemble 
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bank occurs most frequently as the first set of waste banks adjacent to 
an initial pit. 
Waste Bank Stratigraphy and Structure 
In this section, the process of removing the overburden and the 
deposition of the waste bank will be examined. The commonly held assump-
tions that strip mining either inverts the original sequence of sediment 
types in the.overburden, or homogenizes them, are false. On the contrary, 
the distribution of sediment types within a waste bank is variable, both 
in degree of mixing and order of sediment types. However, the structure, 
or degree of non-homogeneity of waste banks is more predictable than the 
stratigraphy, or distribution of sediment types. 
The factors controlling the distribution of sediment types within 
the waste bank include the sequence of sediment types within the overbur-
den, the sorting which occurs as the material cascades down the slope of 
the waste bank, and the restricted movement patterns of the dragline and 
bucket. 
At this point in the mining process, all the small-scale variables 
interact to produce the detailed characteristics of the waste bank. Vari-
ables, such as cutting pattern, interact within the restrictive framework 
established by large-scale variables, such as pit curvature. Detailed 
descriptions of the results of the interactions are given in Appendices 
E and F. The general principles governing the interactions are discussed 
here. 
When the dragline is positioned and the pit sequence, pit curva-
ture. pit width, overburden thickness and cutting pattern have been estab-
lished, the overburden excavated is deposited in a very restricted arc. 
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Where the deposit occurs along the arc depends on the operator and on the 
mining history of the immediate vicinity. For example, if the bank is 
high, crowded, and advanced almost beyond the reach of the dragline, the 
deposits will be placed to produce the most efficient use of the avail-
able waste bank volume. The operators describe the above situation as 
having "no dirt room.." On the other hand, if the waste bank is not 
crowded, the operator has some choice of deposit location. 
The distribution of the overburden sediment types within a waste 
bank is highly dependent upon small scale variables. The distribution 
is controlled by cut within the cutting pattern (front cut, key cut, 
side cut), dragline bucket motion, which in turn is controlled by over-
burden thickness, and the source of waste bank sediment. Particularly 
important are the sequence of sediment types within the overburden and 
the material consolidation. The remaining small-scale variables 
modify the basic pattern established by the interaction among these 
variables. After the material has been deposited and the structure 
and distribution established, mass wastina may significantly alter 
the pattern. 
The variables of dragline bucket motion and the sequence of mate-
rials in the overburden interact in a manner illustrated in the simplified 
and generalized diagram of Figure 50. The dragline bucket motion illus-
trated is that which would be expected in key and front cuts. Side cut-
ting produces motions with downward components. The side cutting bucket 
filling pattern .is more complex. The downward motion of side cutting 
occurs mostly between the bucket sweeps numbered three and six of 
Figure 50. 
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Fig. 50. A Longitudinal Cross Section Showing the Sequence of Bucket Sweeps for a Front 
Cut or Key Cut. The deposits from sweeps 1 through 15 are shown in Figure 52. See Table 3 for 
a description of the sweeps. 
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The sequence of sediment .types (Figure 50) is a very generalizec;l 
example of that found in the Fort Union Group in western North Dakota. 
Wide deviations from this pattern exist, however. The sequence is highly 
simplified to illustrate the importance of consolidation on the sediment 
distribution pattern developed in the waste bank. In this example, the 
upper two beds are unconsolidated and the lower two beds are consolidated. 
As discussed earlier, the te1:m consolidated as used in this paper is 
derived from the tnanner in which the material breaks up in the process 
of excavation and deposition. 
The dragline bucket motions illustrated in Figure 50 interact 
with the sequence of overburden sediment types to determine the composi-
tion of materials in each load. Because the bucket fills quickly, the 
thickness of the sweeps of Figure 50 are proportional to the rate of 
filling. 
Early sweeps (1 and 2) are nearly horizontal. The load is very 
homogeneous. Because the bucket fills early in the sweep, points more 
distant from the dragline excavate more quickly. The faster excavation 
results in an increase in the angle of sweep (sweeps 3-8). With the 
increasing angle of sweep, mixing from different layers increases. Late 
in the cut, a flat area develops. Through the flat area, the bucket 
motion again tends to be horizontal, at least at first (sweeps 9-14). 
The final sweeps (14-15) tend to be very steep, filling the bucket from 
almost all of the beds. The bucket contains a mixture of materials. 
In thicker overburden, the dragline operator moves closer to 
the face of the cut (toward the right in Figure 50) at about sweep num-
ber seven. If the move were not made, the cables which pull the bucket 
(drag cables) would arag through the overburden in front of the dragline, 
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r~ducing the life of the cables. 
Operator variability is important during the last sweeps. Oper-
ators who perform many sweeps up the face (sweep 15) produce a larger 
proportion of mixed materials in the waste bank. However, a large number 
of such sweeps in thick overburden increases the risk of a slump beneath 
the dragline. 
As discussed under the variable of bucket motion, the thickness 
of overburden affects sweep angle and thereby the composition of the load. 
The illustration is that of thicker overburden. In thinner overburden, 
sweeps numbered eight through thirteen would have less significance 
because a change in thickness of overburden changes the angle of sweep 
of the bucket late in the cut. The change in angle alters the bucket 
motion and the potential composition of the load. 
When a bucket is dumped, some sorting occurs as the sediment cas-
cades down the slope. Generally speaking, the fine-grained unconsolidated 
material tends to remain at the top of the slope, at or near the point of 
dumpin&. Consolidated material tends to break into large blocks and slabs 
which roll and slide to lower levels. Thus, most consolidated material 
tends to concentrate near the bottom of the slope. The general features 
of the sorting process are seen in the photograph of Figure 51. The over-
burden in the photograph is m.ostly unconsolidated, with few flat slabs 
produced. The clast size distribution along a waste bank slope is dis-
cussed in detail in Appendix C. 
When the excavation and deposition patterns discussed above are 
applied to the hypothetical situation of Figure 50, the generalized 
result can be derived, as shown in Figure 52. It is assumed that each 
load is deposited at the top of the slope, producing a type "B" bank. 
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Fig. 51. Distribution of Clasts on a Waste Bank Slope. 
Photograph taken at North American Coal Corporation's Indian Head 
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Fig. 52. A Longitudinal Cross Section Showing the Deposits Derived from the Excavations 
Shown in Figure SO. Shown is a generaliied, hypothetical distribution of sediment types. See 




The angles of the slope in the diagram are not true, but are an artifact 
of the representation of the proportion of each load deposited at a given 
point along the slope. Boundaries between deposits are rarely sharp, 
especially in the central and lower portions. Unconsolidated deposits 
concentrate in the upper parts of the slope, oversteepening occurs, and 
slumping mixes the materials. Boundaries between zones of different 
materials in the same load will certainly not be sharp. Sotne concen-
trations of similar material will exist. The concentrations are exag-
gerated in Figure 52. The development of the distribution shown in 
Figure 52 is described in detail in Table 3. 
Cuts through waste banks in the field offer opportunities to 
observe the distribution which actually de~elops. Figures 53 and 54 
show some field examples of sorting in waste banks. 
!nan attempt to detail and quantify the slope processes of waste 
banks, a grain size, sphericity, slope angle and composition study was 
made on a traverse from the bottom to the top of an advancing waste bank 
front. The detailed results of the survey are given in Appendix C. 
Briefly, the results show the slope angle averaged about 38 
degrees over most of the slope, except over the lowest portion where 
it averaged about 50 degrees. Mean grain size increased dowward, with 
the exception of two narrow zones just below the crest and about one-
third the distance down the slope where very large grain size dominated. 
Here> a few large, flat blocks came to rest. Sphericity increased down-
slope, except at the large grain size ~ones. Relative amounts of each 
material, by composition and source in the overburden, were estimated. 
The consolidated material tended to end up at the bottom of the slope 
as large blocks. Unconsoli.dated material tended to remain near the 
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TABLE 3 
HYPOTHETICAL DESCRIPTION OF THE DEVELOPMENT OF WASTE BANK STRATIGRAPHY 
DERIVED PROM FIGURE 50 AND ILLUSTRATED IN FIGURE 52 
Sweep 
Number Description 
1. Sweep is nearly horizontal. The load is uniform. The deposit 
of unconsolidated material will remain mostly near the top. 
2. Similar to 1, but this sweep includes a boulder. The deposi-
tional pattern is similar to 1, but the boulder rolls to the 
bottom. 
3. The angle of sweep increases. so more than one strata are sedi-
ment sources. Both are unconsolidated, so the pattern will be 
similar to 1. but the sands will tend to remain near the top 
because it is finer grained and is the last material out of the 
bucket. 
4. Similar to 3; but the proportion of sand increases. 
5. Similar to 4, but the angle of sweep increases. and a concre-
tion is included in the load. Deposition is similar to 4, and 
the concretion rolls to the bottom. 
6. As the angle of sweep and depth increasei the lower strata of 
consolidated material enter the load. Even though the sand is 
the first out of the bucket, the large blocks of consolidated 
clays override the sands and continue down the slope to the bas~. 
7. Similar to 6, but the proportion of clay increases. 
8. The increasing angle of sweep introduces the "blue" clay. It is 
depositionally similar to the ''brown" clay, so mixing is signifi-
cant as the clasts cascade down the slope. Initial proportions 
of the clays vary after this and no attempt is made to separate 
them. The proportion of sand decreases and still remains near 
the top of the slope. 
9. Very similar to 8. 
10. Similar to a. but th.e ''bench" is forming on the lower slope of 
the cut. 
11. S1Il1ilar to 10, but the sweep continues farther up the cut. 





12. The top of the coal seam is scraped clean and the material, 
mostly powdery lignite, is pushed to the face of the cut. The 
cut and deposit are similar to 11, but a small amount of gla-
cial sediment is added. Thus, the sand and the lignite remain 
near the top of the slope. 
13. Similar to 12~ but the amount from the upper strata increases 
as the sweep continues farther up the cut. 
14. This sweep e~oses the coal seam. The pattern is similar to 
13, with more or less lignite. 
15. The final sweep, across all strata, with maximum mixing. Sort-
ing among the upper zones is minimal. · 
tops. Exceptions were two zones of large slabs of consolidated material 
on the upper slope. A fairly large amount of consolidated material 
remained on the level crest, not having rolled or slid down the slope. 
Rehandled material and coal tended to remain on the upper slopes. 
Longitudinal Cross Sections - Bedding Patterns and 
Blocky Zones of Waste Bank Morphology !ypes 
The hypothetical sediment distribution of Figure 52 is the result 
of a single hypothetical cut (front or key). Several similar deposits 
occur in sequence in the waste bank as the pit progresses. The distribu-
tion of sediments within the length of the bank is roughly predictable 
using the principles of this study, but a comprehensive model which pre-
dicts distribution of material in detail is beyond the scope of this 
study. However, an illustrative demonstration of the theory is given 
in Appendix D. 
(a) View of the center of a waste bank 
exposed during contouring. Ball-
point pen is about 15cm long. 
(b) View of a cut through the crest of 
a waste bank. Note the segregation 
of lignite. 
Fig. 54. Examples of Sediment Type Distributions Within Waste Banks. 




Fig. 53. Distribution of Sediment Types Within the Upper Part 
of a Waste Bank. Note the overlapping structure of the beds and the 
segregation of coarse and fine sediments. Photograph taken at North 




Structure within the waste bank is more readily predictable. 
Figure 55 illustrates the probable bedding and blocky zone distribution 
within the waste bank morphological types. The overburden source is 
assumed to be unconsolidated in the upper half and consolidated in the 
· lower half. The blocky zones of consolidated material are shown in the 
diagram. 
l'ype "A" banks (Figure 55 (a)) have overlap between lower slopes 
of elements~ as shown at (a). At the overlap the beds of the succeeding 
element rest against the slope of the previous element. 
Because the overlap between bank elemental slopes typically 
occurs on the lower portions of the slopes, concentration of blocky 
zones there is probable. Blocky zones are important to the surface 
stability and groundwater patterns of a reclaimed area, as will be 
discussed later. 
The structure of the type "AB 11 bank is illustrated in Figure 55(b). 
The bedding pattern resembles a crowded type "A" pattern. As a result, 
the overlap of slope occurs high on the slope of the previous element. A 
block zone is possible within the area of overlap. The bedding pattern 
shows that the succeeding element deposition is begun on the slope of the 
previous element. The conical pattern is accented when every load is 
deposited at a single location, the peak of each element. 
Figure 55(c) illustrates the structure. within a type 11BA" bank. 
The conical crest pattern is reduced because the point of deposition 
advances as the bank is built. Occasionally, long moves place the 
crest of the previous element beyond the dumping radius of the drag-
line. As a result, deposition occurs on the slope of the previous 
element and a gap in the crestline occurs. Blocky zones are most 
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(b}TYPE AB'WASTE BANKS 
(CJTYPE 'BA'WASTE BANKS 
(d)TYP£'B'WASTE BANKS 
Fig. 55. ~ongitudinal Cross Sections Shewing the Gen~ralized 
Subsurface Structures Within Waste Banks. Open circles indicate con-centrations of large clasts. 
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likely to concentrate in the areas of overlap. 
The structure within a type "B" bank is quite simple, as shown 
.in Figure 55(d). The deposit point progresses almost continuously • . 
Elements within a type "B" bank are rarely distinguishable. Little 
overlap occurs between elements, so few blocky zones are formed. How-
ever; concentrations of blocky sediments, probably in discontinuous 
zones) can occur along the base of the bank. 
Because the processes observed on the waste bank slopes appar-
ently resemble those which might operate on a talus or scree slope) a 
comparison was made between the two forms. The results are given in 
Table 4. It is concluded that the processes of a scree cannot be 
applied to waste banks. 
TABLE 4 
A COMPARISON OF SIGNIFICANT CHARACTERISTICS OF SCREE AND TALUS 
CONES WITH THE TYPICAL WASTE BANK OF THIS STUDY 
Characteristic 
Grain size distribution 
Steepest slope 
Location steepest slope 
Maximum reported angle 





Larger on lower 
slope, most of 
the time. 






Large on lower slope, 
with intervals of 
large size on upper 
slopes. 








Note: Scree characteristics from Young (1972). 
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Using the results of the slope study, an attempt was made to 
reconstruct a portion 0£ a waste bank. Composition, deposit position 
and elevation data for nearly a complete side and front cut were com-
bined with a sediment distribution pattern developed from the slope 
study. The data were processed and displayed using the trend analysis 
option of the SYMAP program. The derivation of the distribution curves 
and the reconstructed cross sections are given in Appendices C and D. 
Transverse Cross Sections - Interactions of Pit 
Width and Waste Bank Material Voltm1.es 
The width of the previous pit bottom and the volume of waste bank 
material vary. The interaction of these two variables affects the base 
of the new waste bank. The effect of a change of volume in a wide pit 
is illustrated in Figure 56. Large volumes of waste bank material are 
accommodated within the wide pit produced by side cutting. The base of 
the waste bank frequently remains entirely within the pit, as shown by 
profile (1) of Figure 56. If the overburden is thicker, the waste bank 
may be of sufficient volume to completely fill the pit bottom. As shown 
in profile (2) of Figure 56, the base will probably not advance very far 
up the highwall or pit side of the previous bank. 
Pits with narrow bottoms usually must accommodate high waste 
bank material volumes. The waste bank base tends to encroach high on 
the slope of the previous bank £acing the new bank, as shown in 
Figure 57. In thinner overburden, the profile may resemble Figure 57 
(1), where the base of the waste bank rests against the previous bank 
slope, but not against the highwa.11 or upon the exposed coal seam. In 
thicker overburden, the waste bank will tend to fill the pit to over-
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Fig. 56. A Transverse Cross Section Showing the Effect of an 
Increase.i.n Waste Bank Volume for a Bank Deposited in a Wide Pit. The 
numbered profiles are discussed in the text. 
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Fig. 57. A transverse Cross Section Showing the Effect of an 
Increase in Waste ~ank Volume for a Bank peposited in a Narrow Pit. 
The numbered profiles are discussed in the text. 
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newly exposed coal seam, as shown at the left side of profile (2) of 
Figure 57, or against the former highwall ahead of the dragline posi-
tion. In the former case, the portion of the waste bank which overflows 
onto the coal is subsequently removed and the lower slope of the waste 
bank is truncated and shaped like a highwall, as shown in the profile 
segment (2'). 
If the waste bank advances down the pit faster than the new pit 
is excavated, the lower slope of the waste bank will rest against the 
highwall which will soon be stripped. The situation is illustrated in 
the cross section A-A' of Figure 58. When the highwall is removed, as 
shown in the cross section B-B', the face of the lower slope of the waste 
bank is truncated and shaped like a highwall. Wh.en the supporting coal 
at the base is removed, the bank becomes susceptible to slumping. 
Water in the Pit 
Water in the pit presents several problems. Usually, an attempt 
is made to pump the pit dry before filling it with a waste bank. If 
water remains in the pit, the operators block its flow into the new pit 
by depositing some material at the juncture of the excavated face of 
the new pit and the old highwall, as shown in Figure 59. The nature of 
the material used varies with th.e preference of the operator. The lower 
"blue clay," which is fine-grained sediment stained with reduced iron 
oxides, and the upper glacial sediment both appear to be effective. 
Frequently the surface material of the key cut is used because it is 
conveniently available. 
Waste banks deposited on water tend to be unstable, especially 











Fig. 58. ~ransverse Cross Sections Showing the Changes in 
Waste Bank Structure Produced When the Waste Bank Advances Faster 












Fig. 59. A Map View Showing the Special Dam Placed to 










waste bank to form a mud. The weight of the overlying bank squeezes the 
mud out from under the front of the bank. The result is a slow-moving 
mudflow. as shown in Figure 60. Because the flow partially fills the 
pit ahead of the dragline operation, the volume of pit available to 
receive the waste bank is thereby reduced. 
Winter Dragline Operations 
Large frozen blocks are occasionally produced during winter min-
ing. Wet areas which are unstable in summer become stable when frozen. 
Therefore, wet areas may be preferentially mined during the winter. The 
frozen ground ahead of the dragline is ripped by bulldo.=er or is blasted. 
Dragline operators state that a wet north-facing highwall often may be 
frozen ten to fifteen feet into the wall. The highwall must be blasted 
prior to dragline excavation. Large frozen blocks are formed, with the 
same effect as consolidated blocks. Dragline operators at Indian Head 
Mine have observed frozen material preserved for at least fifteen months 
below a waste bank (Larry Beck, 1976). The settling effects of blocky 
zones of fro%en material could begin more than a year after deposition. 
Blocky Zones and Bucket Size 
The bucket size is not considered a variable in this study. How-
ever, in the same type of overburden, larger bucketa can accommodate 
larger blocks. Therefore, the possibility exists of producing blocky 
zones with larger clasts. At the very least, larger buckets may tend 
to break up the consolidated material less than snialler buckets. How-
ever, this hypothesis was not tested. 
100 
(a) View from base of bank. 
(p) View about 500 feet from base of bank. 
Fig. 60. Mudflow· from a Waste Bank Deposited on Water. Photo-
graphs taken at North American Coal Corporation's Indian Head Mine near 









Multiple Bed Mining 
Although multiple bed mining of lignite was not specifically 
studied, such mining was observed at Baukol-Noonan Mine near Center, 
North Dakota. The double-seam mining resembles front cutting in very 
thick overburden, with benching. The upper coal bed is exposed by the 
bench cut. The lower coal is exposed through the use of a front cut-
ting pattern appropriate for the thickness of overburden. 
Predicting Waste B~nk Characteristics 
Because the principles discussed in this paper were derived 
primarily from visual observations, any predictions based on them will 
produce only approximations. A waste bank is, in the gross sense, the 
product of the interactions of the large-scale variables and, in the 
detailed sense, the product of the interactions of the small-scale 
variables. Because many of the variables are mutually exclusive in 
their interaction, the number of product variations is res~ricted. The 
variables of coal body geometry, pit sequence, pit width, overburden 
thickness, and to some extent cutting pattern are the only ones needed 
to predict the gross waste bank characteristics at a givan point. A 
key provided in Appendix Fuses these large-scale parameters to provide 
the gross description. If the large-scale parameters are not known 
completely, they can be approximated using Appendix E. 
Prediction of the distribution of sediments at a given point 
within a waste bank is difficult. Overburden characteristics are 
highly variable and difficult to detennine without extensive pre-
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habits of the operator are very significant variables which must be con-
sidered at the actual mining position. Because of the high variability 
of values within the small scale variables, a method for predicting the 
stratigraphy within a given waste bank was not attempted in this study. 
However, application of the principles described here to a given situa-
tion should produce a rough estimate of sediment type distribution. 
The overburden Transformations Study being conducted by Montana 
State University at Baukol-Noonan Mine near Center, North Dakota, will 
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RECLAMATION PROCESSES AND SUBSURFACE CHARACTERISTICS 
OF RECLAIMED AREAS 
Introduction 
At this point in the mining sequence, the land is in rows of 
waste banks and networks of haul roads. A final pit with the adjacent 
highwall remains. Although the physical processes of reclamation begin 
now, the planning began before the first pit was dug. Before mining is 
permitted, the industry must submit a reclamation plan for approval by 
the State Public Service Commission. The reclamation plan describes 
the pre-mining conditions and proposed methods of reclamation of the 
land. When the land surface has been restored to the satisfaction of 
State law, the industry is released from further obligation. 
Reclamation and the mining process are inseparable. Therefore, 
the wealth of information available in the pre-mining phases can provide 
the basis for both an economical mining plan and an effective reclama-
tion plan. For example, the overburden lithology and engineering data 
are available in the developmental phase. Using these data and the 
principles described in this study, as shown in the general predictive 
model (Appendix F), areas of specific subsurface characteristics can be 
predicted. Based on the predictions, small changes in the mining plan 
may be proposed to change the post-mining subsurface characteristics 










Contouring of Waste Banks 
Contouring is the process whereby the rough topography produced 
by the dragline is reduced to a level or rolling topography. The mining 
permit will specify the extent to which the banks must be leveled. In 
western North Dakota, the mined land is usually reduced to a rolling 
topography that blends with the surrounding unmined land. 
Bulldozers, scrapers and draglines are employed to contour waste 
banks. Most versatile is the bulldozer. Scrapers, which remove a layer 
and transport it to a different location, are used to stockpile and dis-
tribute topsoil. In addition, scrapers are sometimes used to transport 
material from a particularly large bank to a low area, such as a final 
pit. In large mines, a dragline may be assigned to the contouring process. 
Smaller mines, however, seldom use the dragline for contouring. 
Ideally, contouring is an ongoing process th~t parallels the over-
burden removal. Usually, one or two rows of waste banks remain between 
the mining area and the contouring area. 
Waste banks of different ages have different handling characteris-
tics. Equipment operators state that the easiest banks to contour are 
those which are less than a few months old and those which are more than 
several years old. Fresh banks are very loose and easy to manage. Old 
banks are consolidated and have handling characteristics similar to undis-
turbed earth. According to bulldo~er: Qpe:cato.ra.at Indian ;Head Mine, banks 
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· Each row of waste banks is usually contoured separately. A small 
area of parallel banks may be completely contoured before a new area is 
approached. Contouring techniques vary with the capabilities of the 
equipment. Contouring with bulldo2ers alone will be.described first. 
The bulldozer begins by leveling the crest of the bank as shown 
in Figure 61. This operation resembles the building of a narrow road 
along the crest. From this narrow perch, the bulldozer pushes material 
in both directions down the slope of the bank. A ridge (Figure 62) 
tends to develop parallel to the path of the bulldozer. Sediment 
scraped from the ridge is pushed toward a low area. This operation 
widens, levels. and lowers the crest of the bank, as shown in Figure 62. 
If a large gap exists between banks, the material will be preferentially 
distributed toward the gap. 
The material ahead of the bulldozer is mixed as the blade moves 
across the beds of the waste bank. In addition, the grain size of the 
larger blocks is reduced by the rolling and abrasion within the moving 
mass. It is estimated that this process reduces the size of large 
blocks at least by half. The size of indurated blocks is essentially 
unchanged. 
As. the contouring proceeds, a low-angle surface slope is pro-
duced. As. material is moved from the vicinity of the crest.to the 
edge) an edge slope is produced, as shown in Figure 63. The edge 
slope is at the angle of repose, which is about 354 • The processes 
occurr~ng on the edge slope appear to resemble those which occur on 












Fig. 61. Leveling the Crest of a Waste Bank with a Bulldozer. 
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Th Fig. 63. The Late Stage of Contouring by Bulldozer. A low angle surface slope is produced. 





material tends to remain on the upper portions of the slope and the large 
blocks tend to roll to the bottom. The sediment on this slope is of 
smaller average grain or clast size and is more homogeneous than that 
of an undisturbed waste bank. 
As a result of the above process, a stratigraphy with angular 
bedding resembling that in waste banks develops below a contoured area. 
Although no opportunity was available to observe the structures beneath 
the contoured area, the characteristics of the structure are inferred 
from the contouring process. The beds would be much less distinct than 
those in a waste bank because of the greater homogeneity of the material. 
If some of the upper beds within the waste bank consist of consolidated 
clasts. production of discontinuous blocky zones near the bottom of a 
contoured area is very probable. 
The contoured sediment should be more homogeneous than that depo-
ited by dragline. Average grain size should decrease laterally from the 
axis of the bank. Two factors account for the change in sediment charac-
ter. First, the farther the sediment is moved by the bulldozer, the more 
the sediment is mixed by rolling ahead of the blade. Secondly. the bull-
dozer obtains sediment from several layers of the waste bank when the 
path from crest to edge is long •. In addition. the material of the upper 
portions of the contoured area may reenter the contouring process several 
times before final deposition. To summarize the process of contouring by 
bulldozer and to illustrate the lateral transfer of material, the cross 
sectional sequence of Figure 64 is provided. For the purpose of illustra-
tion, the transfer of sediment is to one side only. 
In Figure 64(a) a hypothetical waste bank cross section shows 
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Fig. 64. Transverse Cross Sections Through a Hypothetical Waste Bank Being Contoured to 






in the first step of contouring. The new surface is widened (Figure 64[c]) 
by movement of material from the crest area to a new edge slope (1) that 
develops. Note that minor blocky zones may develop at this stage if 
blocks exist within the bank. Figure 64(d) illustrates the further reduc-
tion of the bank and the enlargement of the surface slope (2). The edge 
slope (3) is reduced in height and is more distant from the crest of the 
bank.. Note that the upper portion of the contoured material of Figure 
64(c) (shown at [4] of Figure 64[d]) has reentered the contouring process 
and has been moved down the slope. Because the material must be pushed 
longer distances, the blocky material is reduced to an increasingly 
smaller size. The final product is illustrated in Figure 64(e). Note, 
again, that the upper portion of contoured material of Figure 64(d) 
(shown at [5] of Figure 64[e]) has reentered the contouring process. 
Therefore, the material most distant from the ere.st (shown at [6]) will 
have the most homogeneity, smallest average clast size and least bed 
distinction. A thin layer disturbed by machinery remains over the 
entire top surface (7). 
The photographs of Yigures 65-69 show the effect of contouring 
on a waste bank in the reclamation study area. The photographs were 
taken over a 14-month period. Note the blocky material at the base of 
th.e edge slope. 
Although bulldozers are. the main tool of contouring. the scraper 
is used when large amounts of material must be moved from point to point. 
Scrapers are particularly useful in filling large gaps between banks or 
filling the empty final pit. Figure 70 illustrates one technique used. 
Material is loaded along the crest of the nearest large bank and depos-
ited in the nearest low area. The material tends to be homogenized in 
i 
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Fig. 65. Pre-contouring Stage of a Waste Bank at the Study Area at North American Coal 
Corporation's Indian Head Mine. View is northeast. 
..... ..... ..... 
Fig. 66. The Eastern Crest of the Bank Shown in Figure 65 has been Leveled by Bulldozer. 
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Fig. 67. Development of Edge and Surface Slopes During the Intermediate Stage of Contouring 




Fig. 68. Continued Lateral Transfer of Sediments During the Later Stages of Contouring 




Fig. 69. Very Late Stage of Contouring of the Bank Shown in Figure 65. Note the large 







the process because the material is derived from several beds of the 
vaste bank and is well mixed in the loading and unloading. Figure 71 
shows an area contoured by the process described above. 
A second scraper contouring technique is illustrated in Figure 
72. The empty scraper proceeds up the partially leveled waste bank 
slope. It fills on the way down the slope and deposits the load on 
the pit bottom. A bulldozer distributes the material along the pit 
bottom. Using this technique, a scraper could possibly derive much of 
its load from a single waste bank bed. Sediment segregation may occa-
sionally be preserved. 
The subsurface characteristics of an area contoured by scraper 
will be different from that contoured by bulldo~er alone. The process 
of loading and unloading a scraper tends to destroy all but the most 
indurated of blocky material. Therefore, new blocky zones are not pro-
duced. In general, material handled by scrapers may be considered. 
nearly homogeneous and fine grained. As a result, scrapers produce a 
set of nearly horizontal beds, compacted by the equipment, with very 
indistinct bed boundaries. The cross section sequence of Figure 73 
summarizes the development of subsurface structure by scrapers in the 
contouring process. 
Draglines used for overburden removal do not function effi-
ciently in contouring processes. They are designed to move material 
from levels below the dragline to levels above; the opposite occurs 
during contouring. Because draglinas are routinely used for contour-





Fig. 71. Contouring by Scraper. The method used is shown 
in Figure 70. The source of sediment is the high area to the right. 
Photographs taken at Indian Head Mine near Beulah, North Dakota. 
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Fig. 72. A Second Method of Contouring by Scraper. This method was used to fill the 




(a)Crest leveling by bulldozer 
(b) Filling by scraper 
Fig. 73. Transverse Cross Sections Showing the Pevelopment of 
Sub.surfac~ Structures w_heu Contouring is Performed by Scraper. 
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The dragline is perhaps most useful in filling the final pit. 
Figure 74 illustrates a procedure used. The dragline simply removes 
sediment from the last waste bank and deposits it in the final pit. The 
sediment is probably well mixed, derived from several waste bank beds, 
and mixed again when deposited. Sediment contoured by a dragline may be 
considered quite homogeneous, with the exception of blocky material. 
Because the dragline bucket is much larger than the blocks, the blocks 
tend to be preserved. Although reduced in size by the handling, they 
tend to roll down the face of any slope and come to rest at the bottom. 
On the whole, situations involving dragline contouring are rare in this 
study area and insufficient information is available to develop a pre-
dictive model at this time. 
Effect of Waste Bank Morphology 
The final highwall and banks with large gaps between crests 
(type "A") are the most difficult and costly to contour (Vories, 1976). 
Part of the waste bank sediment of the final pit can be placed on unmined 
ground above the highwall. The amount of undisturbed highwall which must 
be moved by bulldo:zer is thereby reduced. 
Effect of Season 
The season of the year during which contouring occurs affects the 
subsurface characteristics of a reclaimed area. Frozen ground is resist-
ant to breakage. Therefore, large blocks tend to be produced. Figure 75 
shows an area being contoured in the winter by bulldozer. The area to 
the right was contoured in warm weather. The area on the left was con-
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Fig. 75. A Blocky Zone Produced by Contouring of Frozen Ground. 
The edge slope to the right was produced in warm weather, The edge slope 
to the left was produced when the ground was frozen. Photograph taken at 
North American Coal Corporation's Indian Head Mine near Beulah, North 
Dakota. 
Fig. 76. A Closer View of the Background of Figure 76. Scale 
is one meter long. 
124 
junction between the two areas. The rule is one meter long. Blocky 
zones such as this affect the resulting surface stability. 
Surface Stability 
The surface stability of a reclaimed area is important to the 
ultimate user of the land. Two types of surface instability have been 
observed. The first is surface subsidence and the second is mass wast-
ing. 
Sink.holes or piping holes have been observed in surface manip-
ulation test plots at Indian Head Mine. Figure 77 shows such a sink.-
hole; the rule is one meter. The surface instability particlllarly 
affected one of the quarter-acre test plots. Thia particular plot 
originally sloped north. Piping holes developed on the plot and sur-
face runoff disappeared into the holes. The slope of the plot even-
tually changed to northeast. Over 450 cubic yards of fill were depos-
ited on the plot to return the slope to north. Thereafter, the devel-
opment of piping continued and the slope again shifted northeast. 
Eventually the plot sloped nearly east (Gerald Groenewold, 1976). 
Beneath a contoured area, only blocky zones appear to have suf-
ficient voids to absorb the volumes of sediment observed in piping. 
Surface subsidence has been observed over the location of buried 
blocky or frozen material of Figures 75-76. Therefore, zones of 
blocky material, produced as a result of d'eposi tiou of the original 
waste bank or as a result of the contouring process, appear to play a 
major role in surface instability {Groenewold and Winczewski, 1977). 
Blocky zones beneath a bank should affect the surface stability 
tnuch less than the zones between the banks. The zones in the center of 
125 
Fig. 77, Sinkhole, or Incipient Piping Observed on a Contoured 
Area. Cause is unknown. Rule is one meter. Photograph taken at North 
American Coal Corporation's Indian Head Mine near Beulah, North Dakota. 
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the bank. are probably more compacted by the weight of the overlying mate-
rial than the zones between bank.a. One way a subbank. blocky zone could 
contribute to surface instability is illustrated in Figure 78. If the 
upper part of a waste bank. bed consists of small size blocks, gravel 
or similar permeable material, the bed could act as a conduit to a 
buried blocky zone below. The top of the "conduit" would be exposed 
when the bed is truncated by the contouring process. Prior to replace-
ment of topsoil, only a thin layer of disturbed material covers the. 
steeply dipping bed edge. If the material is permeable, or develops 
cracks from the wetting and drying of swelling clays, water can enter 
the bed. The water could then flow through the high angle permeable 
bed into the blocky bed below. Eventually the sediment from. the bed 
would be washed into the interblock spaces and piping will develop. 
The surface sediment of contoured areas at the Indian Read Mine 
is rich in clays, especially the swelling clays of the montmorillonite 
group. A thin disturbed surface layer will stop the infiltration of 
water until the expansion cracks develop. Replacement of the topsoil 
does not appear to prevent the development of·piping. 
An area underlain by sediments which have a sharp difference in 
degree of compaction is also subject to surface collapse through dif-
ferential settling. A commonly occurring example is the contact between 
the undisturbed sediments of the highwall of the initial pit and the 
loose sediments of its waste bank. 
Applicat~on of the predictive aspects of this study can aive the 
coal industry advance indication of the probable areas of ·surface.insta-
bility. Preventive measures coqld pr9ve less: costly' than the repair . 
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(a) The original banks showing blocky zones (large dots) and beds 
of permeable sediments (small dots). 
(b) The post-contouring situation showing infiltration of surface 
wate.r· (arrows), Piping is possible along infiltration zones. 
Fig. 78. Transverse Cross Sections Showing the Probable Causes 
of the Deve1opm.ent of Pip~ng in Contoured Areas. 
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of the surface and the replacement of topsoil lost in piping. Perhaps 
the distribution of overburden characteristics in a proposed mining area 
is such that a small change in the pit pattern will reduce the probabil-
ity of blocky zone concentrations. Certainly. measures should be consid-
ered to reduce the size of frozen blocks produced by winter contouring. 
A thin 1 impermeable layer can play·a significant role in mass 
wasting of topsoil. Water will pass through the permeable topsoil and 
be stopped by the impermeable subsoil. As the water moves downslope 
along this impermeable zone 1 the topsoil may move with it. The water-
lubricated impermeable zone becomes. in effect. a glide plane. 
Other types of mass wasting in contoured areas have been observed 
but insufficient information is available at this time to determine the 
probable causes. 
In summary 1 the surface stability of contoured areas appears to 
depend upon the formation of blocky zones both during mining and con-
touring. The surface above a frozen blocky zone eventually will be 
unstable. The composition of the truncated beds within the bank and 
the composition of the contoured surface material are also factors 
important to surface stability of reclaimed areas. 
To~ic Substances Dispersal and Surface 
Suosoil Characteristics 
. As was shown in the waste bank stratigraphy section 1 the orig-
inal distribution of sediment types in the overburden is not totally 
destroyed during the mining process. Therefore, zones of substances 
toxic to plant life 1 particularly high sodium zones in the overburden, 
will be dispersed in accordance with the stratigraphy and structure 
that develop in waste banks. The strip mining process can transport 
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toxic substances from depths below the rooting zone to near the surface. 
The distribution of the toxic substances within the new subsoil 
bal consequences for the success of revagetation. Because the bedding 
,nthin a waste bank is at an angle to the surface and because the con-
touring process truncates the beds, the chemical characteristics of the 
new subsoil are not uniform. 
The contouring process, as has been shown, tends to homogenize 
the material to a greater degree laterally from the crest of the bank. 
'therefore, toxic substances derived from the waste bank.should be more 
dispersed laterally. However, the truncated beds could still have high 
concentrations in zones near the surface. Figure 79 illustrates a hypo-
thetical non-uniform distribution of toxic substances within a contoured 
area. Over the disturbed portion of the bank, the toxic zones follow 
the pattern determined by the truncated bedding of the bank. Dispersal 
of the substance increases laterally due to the mixing effect of the 
contouring process. 
To summarize, any research project considering any aspect of 
revegetation of reclaimed areas cannot assume a chemically uniform 
substrate. The distribution of toxic substances will be controlled 
by the distribution of the substance in the waste bank stratigraphy. 
Contouring will expose zones of the substrate to the surface in the 
tl'Uncated beds and disperse the suostance laterally. 
Results of Field Observations 
A detailed description of the results of contouring a 46-acre 
area at the Indian Head Mine is given in Appendix B. 
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Fig. 79. A Hypothetical Example of the Dispersal of a Toxic 
Substance in a Waste Bank and Adjacent Contoured Area. 
G'R.OtJ'NDWATER PATTERNS IN A MINED AREA 
introduction 
A major source of water used by the residents of this study area 
is groundwater. Therefore, the impact of strip mining on groundwater 
patterns is of serious concern. An extensive investigation of a pre-
mining grou~dwater system was conducted by Moran et al. (1976) in the 
Dunn Center area west of this study area. Studies of groundwater pat-
terns in reclaimed areas are now in progress (Groenewold 1 1977). The 
North Dakota Geological Survey has been monitoring a piezometer instal-
lation in a contoured area of Indian Head Mine near Beulah for about 
three years. Although the results of the NDGS study are not yet avail-
able, the patterns observed are discussed in this study. 
The analysis of the groundwater system in a m:lned area is not a 
major purpose of this study, However, the hypothetical system proposed 
in this section is a logical extension of the results of this study into 
groundwater, 
Described first will be the potential aquifers of a mined area 
and how they are developed during the mining process. Then the probable 
flow patterns through a m:lned area will be discussed. Finally the 
results of studies in mined areas will be discussed in terms of the 




Aguifers Within a Mined Area 
The mining and contouring process produce zones of high permeabil-
ity. The permeable zones are the potential aquifers of a reclaimed area. 
In order of decreasing importance, the potential aquifers include: inter-
bank blocky zones, interelement blocky zones, subbank. blocky zones, con-
toured area blocky zones, islands of lignite, "scoria" and ash deposits, 
and waste bank permeable beds. Figure 80 shows an interbank blocky zone. 
Figure 81 is a view of a small blocky bed within a waste bank. 
Ash or clinker from the burning of coal is a fine grained and 
highly permeable material. Figure 82 shows ash disposal from a mine-
mouth power plant. The ash is hauled in coal trucks and a bulldozer 
distributes the deposit over the pit bottom. The deposit is usually 
less than a few meters thick, less than a few tens of meters wide and 
about one hundred meters long. Ash deposits are irregular in areal 
distribution. However, because disposal of ash is a management con-
trolled event, the distribution can be regulated to produce a specific 
effect on the subbank permeability. Limestone scrubber residue can be 
deposited in the pit with similar effect. The effect of either of 
these materials on groundwater chemistry is not known.· An investiga-
tion of the feasibility of disposing of scrubber residue between banks 
i.s being undertaken by the Engineering Experiment Station, tTniversity 
of North Dakota (Manz, 1977). 
"Scoria" is overburden baked by a burning lignite bed. The 
scoria is highly fractured and permeable (Rahn, 1976). Scoria com-
lllOnly occurs along the cropline highwall of the initial pit and is 
frequently stockpiled for use on mine roads. Because the surfacing 
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Fig. 80. An Example of an Interbank Blocky Zone. The small 
enclosure is one-square meter. The stakes outline three 9-square 
meter areas. Shown is the lower part of the slope described in 
Appendix C. Photograph taken at North American Coal Corporation's 
Indian Head Mine near Beulah, North Dakota. 
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Fig. 81. A Small Blocky Zone Wi.thin a Waste Bank. Note voids 
between blocks. The ball-point pen ia about 15cm long. Photograph 
taken at North American Coal Corporation's Indian Head Mine near 
Beulah, North Dakota. 
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Fig. 82. Disposal of Ash or Clinker from a Mine Mouth Power 
The ash is a potential aquifer beneath a mined area. The 
the Baukol-Noonan Mine near Center, North Dakota. 
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deposit on mine roads along pit bottoms is quite thin. the effect of the 
scoria on subbank permeability may be small. However, burial of the 
cropline scoria stockpiles during the contouring process can produce 
small localized pockets of high permeability. 
Potential Flow Patterns 
The groundwater system within a mined area is usually restricted 
at base by the nearly impermeable underclay of the pit bottom. The flow 
pattern above the underclay aquiclude is controlled by the potentiomet~ 
ric surface of the groundwater and the permeability of the mined mate-
rials. Of the potential aquifers in a mined area, the interbank. blocky 
zones probably transport the most water. Interelement and subbank 
blocky zones.provide paths for surface recharge and lateral flow between 
the interbank. blocky zone conduits. Other potential aquifers, such as 
blocky zones produced by contouring, lignite islands and ash deposits 
alter the above generalized flow pattern. Figures 83-84 illustrate a 
hypothetical flow pattern. 
Recharge in a Mined Area 
Groundwater in a strip mined area can come from three sources. 
Initially water may accumulate in the area during the period between 
mining and contouring. In areas of high clay content and low surface 
permeability, this water may be the only nearsurface groundwater in the 
mined area until outside recharge is established (Groenewold, 1976). 
The second source of water is surface recharge. In areas of 
high clay content, surface infiltration is slow to non-existent except 
through piping, as previously discussed. Within the contoured area, 
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Fig. 83. A Hypothetical Post-mining Pre-contouring Groundwater Flow Pattern. Potential 
aquifers within the mined area include blocky zones .between banks and elements and below banks. 
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Fig. 84. The Hypothetical Post-contouring Groundwater Flow Pattern for the Case Shown 




surface recharge can proceed rapidly through truncated permeable beds 
(see Figure 78). Losing ponds also contribute through infiltration. 
Rahn (1976) conducted infiltration tests on 20-year-old waste 
banks• He noted that infiltration was greater at test locations which 
bad "subsurface fissures" which could have been the high permeability 
piping zones described above. 
The surrounding groundwater system is the third source of ground-
water in a mined area. Most of the flow will probably occur through the 
cropline highwall of the initial pit. Unpublished piezometric data of 
the North Dakota Geological Survey for areas surrounding mines supports 
this generalization (Groenewold, 1977). Some recharge from perched 
aquifers can occur through a final highwall at the line of limiting 
overburden thickness. These flows, however, will usually be small and 
localized. 
Because much of the recharge of a mined area will pass through 
the cropline highwall of the initial pit, the interface between that 
highwall and the waste bank in the pit is important (see Figures 29-32). 
A blocky zone of a waste bank abutting the recharge surface should pro-
vide the greatest permeability for recharge. However, if an area of 
empty pit exists between the highwall and the waste bank., the permeabil-
ity at the recharge surface will be controlled by the events of the con-
touring phase. At this time, the recharge surface of the highwall is 
covered by contoured sediments. If the waste bank significantly over-
laps the highwall, the bedding structure and composition of the waste 




Rahn (1976) undertook a major study of the groundwater charac-
teristics of waste banks in the Powder River Basin of Wyoming. Pumping, 
infiltration and water quality data were collected. Subsurface composi-
tion and structure information was not available for his study area. 
However, the results of hie pumping test in a dragline-deposited area 
can be discussed in terms of the principles of this study. 
Figure 8S is a topographic map of Rah.n's pump test site. Note 
the north-south trend of the waste banks, as shown by the asymetrical 
ridges. Note also the two conical (type "A") waste banks along the 
eastern edge of the map. The north-south set of observation wells is 
apparently in an interbank valley. The east-west set is on a relatively 
flat surface that trends perpendicular to the axes of waste banks. Such 
a morphological configuration is rare in dragline-stripped areas. 
Although the origin of the flat area is not discussed by Rahn, its sub-
surface characteristics may have influenced the results of his tests. 
Figure 86 is a cross section through the anomalous level area. 
Rahn assumes a non-uniform but highly mixed sediment in the subsurface 
of this section. Structure and distribution of material are not known. 
Note that the pumping well extends into a coal bed below the waste bank. 
<;oa1 immediately below a waste bank is not expected and should exist only 
as very small islands left in the loading process. Although the pumping 
test was to be conducted to obtain data on waste bank material, a large 
Portion of the pumping well screen extended into the coal. 
The presence of the coal, the conical waste banks, and the low 
relief of the east-west cross section indicates that the area may not 
~ 
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Fig. 85. Topographic Map of the Hidden Water Creek Mine Pump Test Site. Shown 
are the North-South trend of the waste banks and the locations of the observation wells. 
See Figure 86 for the cross section A-A'. 
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Fig. 86. Cross- Section A-A' at Hidden Water Creek Pump Test Area. This section shows 
the cone of depression after 1411 minutes of continuous pumping at 20.7 GPM. The Monarch(?) 
Coal Bed probably only exists as isolated blocks near the pumping well. 
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See Figure 86 for cross section A-A'. 





have been mined. If the area was mined, and the coal is an isolated 
island, the level area may represent a compacted abandoned haul road. 
In either case, the permeability of the east-west section will be dif-
ferent from the north-south section. Other than the cross section of 
'Figure 86, Rahn does not indicate if the coal was found beyond the imme-
diate vicinity of the pumping well. Little information is available 
about the area because the mine has been abandoned for over twenty years. 
Figure 87 illustrates the asymmetrical drawdown pattern of the 
test. The pattern has a long dimension parallel to the banks. The asym-
metrical drawdown pattern most likely reflects the greater permeability 
between banks proposed by this study. However, the lack of subsurface 
information about the level areas prevents any firm explanation of the 
pattern. 
Summary 
The groundwater patterns that develop in a mined area are inti-
mately related to the processes which establish the waste banks. The pat-
terns are less dependent upon the contouring process. The overall flow 
will be controlled by the surrounding local groundwater system. The 
process of mining impresses a new pattern upon the area. The underclay 
at pit bottom provides the base for the groundwater system within the 
mined area. Flow within a mined area appears to be controlled by blocky 
zones between, below, and within waste banks. Recharge occurs through 
surface infiltration, through truncated permeable beds of waste banks. 
through perched aquifers of the final highwall and through the cropline 
highwall from. the local system. Specific conclusions about the flow pat-
terns within a given mined area must be determined from. local investigation. 
SUMMARY 
Strip-mining of lignite coal in western North Dakota is not per-
formed in a random manner. The procedures used are constrained by sev-
eral factors. For example, the geometry of the coal body and the varia-
tion in thickness of overburden control the sequence of pits and determine 
the pit curvatures. If a single seam of coal is mined, the thickness of 
overburden is related to the capabilities of the dragline and pit specifi-
cations through the concept of maximum effective overburden thickness 
(MEOT). MEOT is arbitrarily defined by a set of restrictive criteria by 
which the thickest overburden that can be stripped without rehandling 
procedures is described. The management of the mine selects from among 
alternate excavation methods, if any, which may b.e used at a given loca-
tion. The above factors tend to control the methods used in the stripping 
tf overburden at a given site. 
The characteristics of the resulting waste bank produced at the 
site depend, among other things, on the mining events which have occurred 
adjacent to the site, the stripping patterns used, operator variability, 
and any mass wasting which may occur. 
Waste banks are classified into morphological types which vary 
from small conical banks in thin overburden areas to large level-crested 
banks in thick overburden areas. The pattern of sediment types within a 
waste bank is not random, nor does it resemble an overturned overburden. 
Instead, the sediment types are more or less segregated into beds which 
lie at an angle of about 38° to the horizontal. The angular bedding 
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structure is somewhat predictable but may be modified by mass wasting. 
Less predictable, however, is the distribution of sediment types 
amona the beds. The proportions of sediment types within a given load 
are determined by the interaction between the bucket sweep motion and 
the sequence of sediment types in the overburden. Secondary sorting of 
the sediment occurs as it cascades down the waste bank slope. The large 
round consolidated clasts tend to roll to the bottom of the bank. Large 
flat clasts slide part way down the slope before coming to rest. Uncon-
solidated, fine grain sediments tend to remain on the upper parts of the 
slope. 
The secondary sorting process can concentrate large clasts at 
the base and between waste bank slopes. These concentrations, or blocky 
zones, are potential aquifers as well as sites of possible surface col-
lapse after contouring. Production of blocky zones is probable if the 
overburden contains beds rich in clay, or if the overburden is frozen. 
Waste banks deposited in pits with standing water are more sus-
ceptible to slumping. If the pit has much water a mudflow from the base 
of the bank may occur. 
The contouring prQcess reduces the waste banks to level or roll-
ing topography. Bulldozers are frequently used to move the sediment from 
h!gh waste bank areas to low interbank areas. A subdued anaular bedding 
resembling the subsurface structure of a waste bank is produced by the 
bulldozer operations. If scrapers are used to transport sediment from 
high to low areas, a compacted horizontal bedding will be produced in 
the low area. 
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Areas of surface subsidence within a reclaimed -area are likely to 
be underlain by blocky zones or be the site of high angle contact between 
compacted and loose sediment. 
The removal of sediment from the top of a waste bank causes trun-
cation of the angular bedding of the waste bank. The truncated beds 
exposed at the surface may contain concentrations of phytotoxic sub-
stances. If the truncated beds are of coarse-grained sediment, such as 
sand or large clasts, the bed may be very permeable. Surf ace water may 
rapidly pass through the bed carrying sediment downward. producing a 
type of surface collapse called piping. 
Most groundwater recharge of a reclaimed area probably occurs 
along the initial pit highwall. A minor amount of flow can occur from 
perched aquifers cut by the final pit. Groundwater flow through a 
reclaimed area probably concentrates in the interbank blocky zones. 
RECOMMENDATIONS 
Because the study was based upon relatively few quantitative 
measurements, the results must be considered rough approximations. 
:rorther studies are needed to refine the principles presented here. 
If the bucket-loading process can be quantified, the approximate com-
position of a given load may be predictable using computer modeling 
techniques. The sediment distribution patterns derivad in Appendix C 
can be refined if data are used in place of the estimates and assump-
tions. 
The proposed causes of surface collapse in reclaimed areas 
should be verified. If surface collapse is indeed predictable, recla-
mation engineers can determine if preventiv~ measures are lesa costly 
than surface repair. Surface instability, however, can be related 
directly to subsurface characteristics only if the complete mining 
history of the area is well documented. In addition, the presumed 
bedding beneath a reclaimed area has not been validated. 
This study asserts that the subsoil of a reclaimed area is not 
uniform. in grain size and chemical characteristics. A study which 
examines the reclaimed subsoil at closely spaced locations should 
verify the presumed existence and location of ~ones with concentra-
tions of phytotoxic substances. If such zones exist, their affect on 
the results of revegetation studies muat be considered. 
The verification of the proposed groundwater model requires a 
detailed study of an area through all phases of mining and reclamation. 
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Accurate data on the location of potential aquifers must be obtained. 
eare must be exercised in the placement of piezometers because perme-
ability could vary considerably over short distances, both vertically 
and horizontally. 
APPENDIX A 
EQUATIONS FOR DETERMINATION OF DRAGLINE 
PIT DIMENSIONS 
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EQUATIONS FOR DETERMINATION OF DIA.CLINE PIT DIMENSIONS 
The derivations of two equations from Stefank.o et al. are presented 
i~ this appendix. The definitions of the symbols have been modified to con-
form to the terminology of this study. In addition, the diagrams have been 
modified for clarity. 
The equations relate the mining term "reach" to pit characteris-
tics. As shown in Figure 88, reach is the distance from edge of the high-
wall of the previous pit to the centerline of the waste bank. Reach repre-
sents the minimum distance a waste bank must be placed from a new pit for a 
given set of conditions. The dumping radius (R) of a dragline is related 
to reach (r) by the formula 
R • r + i 
where (i) is the distance the dragline is set back from the previous pit 
highwall. The distance (i) depends upon several factors, of which high-
wall stability, cut within the cutting pattern, and operator variability 
are the most important. 
In the derivations that follow: 
R • dumping radius of the dragline (in feet) 
r • reach (in feet) 
i • distance the dragline is set back from the highwall (in feet) 
H = depth of overburden (in feet) 
W • cut width or bench. width (in feet) 
h • height of the waste bank above datum (in feet) 
z • thickness of the bench (in feet) 
t • thickness of the coal (in feet) 
S • expansion of waste bank sediments (in percentage of 
undisturbed volume) 
e • angle of repose of the waste bank (in degrees) 
, • angle of highwall (in degrees} 
As• cross section·area of the waste bank (in square feet) 
Ac• cross section area of the dragline cut (in square feet) 
Figure 88 presen~s the derivation of the equation used to deter-
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h ~ r - cot·~ (H) 
cot 9 
r - cot• (H) • (1 + S/100) (H) + W tan 8 
cot 9 4 
r .;. cot t, (H) • cot 9 [ (l+S/100) (H.) + W tan 9)] 
. 4 
r • cot t,(H)+cot 8[ (l+S/100). (H)+ { tan 9)] 
Fig. 88. Der'ivatiou o.f Equation Used to Determine Dragline 
Reach (r) ~hen No Bench Cut is Excavated. . · 
SOURCE: Stefanko et al., 1973. 
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Fig. 89 •. Hypothetical l>?'agline Pit without Bench Cut. Shown are the 
relationships of pit parameters to reach (r) using equation 8 of Figure 88. 




set of numbers is applied to equation 8 of Figure 88. Note that when a 
reasonable set-back distance (i) is used, the reach (r) is within the 
length of the dragline's dumping radius (R). Therefore, the dragline 
is capable of depositing the waste bank under the given conditions with-
out the waste bank spilling onto the newly exposed coal bed. 
In a similar manner, the equation for reach for a pit with a 
bench cut is derived in Figure 90. Figure 91 shows the result if a 
set of representative numbers is applied to equation 16, the equation 
for reach. Note in Figure 91 that Stefan'ko et al. do not show the 
bench cut overlapping the area of the next pit, as was described in 
this study. The derivation of equation 16 is not altered. 
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datum 
9. ·As= Oi -·; tan 9) (W) + (j W) <! tan 9) 
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11. As•· (W) (h) - W2tan 8 
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12. Ac ··(W) (H) 




14. (1 + S/100) (W) (H) = ('W) (h) ..:_ !!.\an 9 
4 
15. {1 + S/100) (H) • h - !!. tan 8 
4 
h = (1 + S/100) (H) + W tan Q 
4 
b. = r - (H-Z) ·cot, 
cot 9 
r - ~H~Z) cot 0 = (1 + S/100) (H) + !f. tan 9 
cot 9 .. 
r - (H-Z) cot f = cot 9 [{1 + S/100) {H) +.!!:tan 9)] 
16. r • (H-Z) cot ~cot 8[{1+S/100)(H) +~tan 9)] 
Fig. 90. Derivation of Equation used to Determine Dragline 
Reach (r) when a Bench Cut is Excavated. 
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Fig. 91. Hypotheti·cal Dragline Pit with a Bench Cut. Shown are the relationships of pit 
parameters to reach (r) using equation 16 of Figure -90. 
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WASTE BANK SEDIMENT REDISTRIBUTIONS DURING CONTOUR.ING 
'!11e Study Site 
An area about to be contoured at the Indian Head Mine was selected 
as the study site. '!11e 46-acre site area was mined between 1972 and 1974. 
Figure 92 and 93 show the sequence of mining and contouring in the area. 
The study site contained most of the waste bank configurations 
discussed in this paper. Unique to the site was a single pit located on 
the southern end of the site which was mined several years before. As a 
result of the later mining, old and new waste banks were mixed. 
The Pre-contouring Condition 
To obtain baseline data, a map of the site was prepared with plane 
table and alidade prior to contouring (Plate 1). '!11e first waste bank was 
deposited on unmined ground to the north. '!11e second paralleled the first. 
Overlap of the two banks occurred to the west, where a spring developed. 
The recharge area for the spring was probably in the higher elevations of 
overlap of the two waste banks. To th~ ea!it of the spring was a pit par-
tially filled with the second waste bank. '!11e pit bottom was much lower 
than the surrounding banks and was filled by scraper during subsequent 
contouring. The west end of the second waste bank was deposited on 
unmined ground with no underlying coal. '!11e coal apparently had been 
eroded by glacial and fluvial processes. The thi.rd waste bank was the 
highest. It was partially contoured along the eastern end as a result 
of the contouring occurring to the east. The south face of the third 
bank is shown in Figures 65-68. Unmined coal was burning at the base 
of the south face and beneath the abandoned road. At other locations 
AREA OF PLATES 1 &. 2 
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Fig. 92. The Sequence of Mining at the Contouring Study Site. 
SOURCE: Mining plan and production records for Area G
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Fig. 93. The Sequence of Contouring at the Contouring Study Site. 




piles of "slack" or poor quality coal were burning. The effect of burn-
ing coal on the stability of a contoured area is not known. An area of 
subsidence could occur if the burning coal is buried during contouring. 
subsidence does occur over natural burns, such as those in Theodore 
Roosevelt National Park. 
The southernmost waste bank was at the boundary of a previously 
mined area. To the south of the bank was a steep highwall produced by 
the previous mining. The waste bank adjacent the highwall may have been 
modified by bulldozer on the south side. 
At the far western end of the study site was a wide pit with shal-
low standing water. Waste banks were deposited o~ both sides of the pit. 
The Post-contouring Condition 
After contouring was completed, the site was resurveyed (Plate 2). 
The result of the contouring was a subdued form of the original topography. 
Only one of the areas of standing water remained. 
Subsurface Characteristics 
Plate 3 depicts interpretive cross sections through the site. The 
subsurface structure shown is based upon field observations of the con-
touring processes as well as application of waste bank production and 
contouring principles discussed in this paper. 
Because sediment is moved from high to low areas during contouring, 
the structures produced beneath low areas are primarily determined by the 
contouring procedures used. If the sediment is moved laterally by bull-
dozers, subdued angular bedding with some blocky zones may result (left 
side of section B-B'). If scrapers are used, compacted, horizontal bed-
ding results (right-center, section B-B'). 
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The structure beneath high areas is the structure of the original 
~aste bank, modified by mass wasting (center, sections A-A' and B-B'). 
Beneath the thin layer disturbed by the contouring equipment are the 
truncated beds of the original waste bank. 
Some portions of a reclaimed area may be underlain by umnined 
ground (center, section c~c', and left, section D-D'). Differential 
compaction may disrupt the surface in areas where low areas adjacent 
undisturbed ground are filled (left and center, section D-D'). 
Surface stability and groundwater flow are influenced by blocky 
zones. Plate 3 shows many such zones where piping and subsidence can 
occur. Subsidence over the frozen blocks shown in Figures 75 and 76 
was observed in the area indicated on Plate 2. Considerable subsidence 
was also observed over the highwall at the south end of the study area. 
APPENDIX. C 
THEORETICAL SEDIMENT DISTRIBUTION PATTERNS 
ON A WASTE BANK SLOPE 
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THEORETICAL SEDIMENT DISTRIBUTION PATTERNS ON A 
WASTE 'BANK SLOPE 
Introduction 
The distribution of sediment types within a waste bank depends 
primarily on the sequence of rock materials in the overburden, e.g., 
glacial sediment resting on sandstone over siltstone. The proportions 
of the various sediment types within a given dragline bucket load 
depends upon many factors, including cutting pattern, cut within the 
cutting pattern, bucket motion and operator variability. The load is 
secondarily sorted as the sediment cascades down the slope of the waste 
bank. A set of distribution patterns for this sorting for a load of 
known composition is empirically derived in this appendix. 
Field Methods· 
A fresh waste bank slope (Figure 94) was described. This waste 
bank was produced by front cutting with benching in very thick overbur-
den. The overburden was 19m thick below the dragline; 9m of overburden 
above the dragline had been removed by a bench cut. 
The slope was described with respect to clast (grain) size, 
sphericity of the larger clasts, and lithologic composition. Because 
of short daylight hours and nearby dragline operations, the data were 
collected over two days. The dragline deposited sediment on the slope 
overuigh.t. The sets of data for the upper and lower slopes were com-
bined into a single slope description for this analysis. 
A sampling transect was established along the centerline of the 
waste bank from the base to the crest. Intervals between sampling loca-
tions were arbitrarily selected to provide adequate data. The size of 
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Fig. 94. The Waste Bank Slope Measured to Obtain the Data used 
in this Appendix. Photograph taken at North American Coal Corporation's 
Indian Head Mine near Beulah, North Dakota. 
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the sampling plot varied with the size of claats. A nine-square-meter 
plot was used along the lower slope where clast size was very large 
(up to 1. Sm across). Along the remainder of the slope. a one-square-
meter sampling plot was used. 
Slope angle was determined with a Brunton compass. For the 
small plots. the compass was laid directly on the wood frame used to 
outline the plot. The slope of the large plots was obtained by sight-
.. 
ing with the compass from a distance. 
The coarse fraction data (greater than 2cm, largest dimension) 
were obtained by counting the clasts of arbitrary size ranges from 
photographs of the plots. The fine fraction data (less than 2cm) were 
obtained by sieving a sediment sample from the plot. The sample was 
gently hand sieved ~nto arbitrarily selected size ranges and bagged in 
the field so that drying and transport would not alter the clast size 
distribution appreciably. 
For each sample plot. the mean sphericity of clasts of the 20-
50cm range (after Wadell. 1932), was determined. The size range was 
Qhosen because the clasts were easily identified in the photographs and 
were of manageable numbers. The mean sphericity value was calculated 
from estimates of the sphericity of each clast in the photograph of 
the plot. 
The composition of the sediments in the sampling plots was keyed 
to the stratigraphy of the overburden being stripped. Table 5 is the 
stratigraphic section of the source of slope sediments. The section was 
divided into units, the sediments from which were easily identified on 
the waste bank slope. In addition, a unit of rehandled sediment (Rhd) 
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18. 80-21. 90 
Description 
Lower subsoil, a sandy silt; upper soil, 
a sandy silt 
Thin lower brown clay and carbonaceous 
silt; middle poorly consolidated brown, 
slightly carbonaceous clayey silt; thin 
upper lignite 
Lower poorly consolidated fine yellow 
sand; upper lignite with jarosite 
staining 
Four subunits - lower sand and silt with 
ferric oxide stains; lower middle brown 
carbonaceous silty clay; upper middle 
brown carbonaceous clay with gypsum; 
upper lignite with jarosite stains 





13.50-18.80 Lower 5m - slightly consolidated grey 
silty sand with some ferric oxide 
stains and streaks; grain size coarsens 
upward 
Upper 1.3m - distinctly laminated fine 
sandy grey silt 
9.90-13.50 Consolidated, massive, grey-brown car-
bonaceous clay 
6.75-9.90 Consolidated, finely laminated slightly 
clayey grey silt; grey-brown carbon-
aceous bed 20cm thick midway in unit 
3.45-6.75 Consolidated, finely laminated to 
nearly massive clayey grey silts; some 




Number in Meters Interval Description 
1 3.45 O - 3.45 Consolidated, finely laminated grey 
clays and silts; some lignite chips; 
thin brown clay bed at base 
0 Unknown Lignite 
Note: Location: SW SW NW Sec. 36 
T. 144 N., R. 88 W. 
Elevation at Base of Section: 
Elevation at Top of Section: 
County: Mercer, N. D. 
588111 (1930 ft) 
approx. 614m (2015 ft) 
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sediments from more than one source. The relative abundance of coarse 
fraction sediments from each unit was estimated from photographs of each 
sample plot. For the fine fraction, the relative abundances were esti-
mated from samples. 
The use of photographs allowed efficient use of the short field 
time available. However, measurements estimated from the photographs 
were subject, of course, to more error than direct field or sample mea-
surements. Nevertheless, the data collected in this manner were prob-
ably adequate for the generalized waste bank slope description which 
follows. 
Description of the Waste Bank Slope 
In the diagrams that follow, profile I is the lower slope, which 
was measured first. Profile II is the upper slope. The total slope 
length was 52 meters. The datum plane is the pit bottom. 
Figure 95 shows the slope angle data. Although the slope angle 
averaged about 50° at the base, over most of the slope, the slope angle 
averaged about 38° • 
• 
Mean clast size for the coarse fraction is shown in Figure 96. 
The mean clast size of the coarse fraction tended to increase downward, 
with considerable scatter midslope. Two bands of large clast concentra-
tions were noted near the 31m and the 46,n level. Many large clasts 
were observed along the crest, beyond the top of the transect. These 
clasts were evidently deposited on a slope much less than the angle of 
repose. 
Measurement of the fine fraction below the 13m level was nearly 
impossible. Some fine sediment was observed to reach the lower parts 
60 























• • • 
• • • 
' X X 
' X X_.! 
X """ - -
X • X X • • __. .. • -• .-- -, /-'-........ \ X 
X X 
-=Upper Slope Transect 





X • • 
• 
5 ,o 15 20 25 30 35 40 
Distance Along Slope From Base (Meters) 
• 
Fig. 95. Slope Angle Versus Distance Along Slope from Base. 
• \ 







































X " X 
•:Upper Slope Transect 




















- ........ / 
" ......... -
• • • 
• 
• 
15 20 25 30 35 





- -/ "\ - • - • ....... __., • 
• • • • • • 
40 45 50 





of the slope, but it fell into the voids between the larger clasts. 
Figure 97 shows the fine fraction mean clast (grain) size distribution. 
A weak trend of increasing grain size downslope is possible, but the 
scatter is too great to draw conclusions. 
The sphericity data is shown in Figure 98. Sphericity tends 
to increase downward, supporting the observation that large round 
clasts roll to the bottom and flatter clasts slide part way down slope. 
The distribution of sediment types by source (unit of the 
stratigraphic section, Table 5) is given in Table 6. 
Derivation of the Sediment Distribution Patterns 
The preceding slope description is assumed to be representative 
of waste bank slopes in general. The following is a derivation of the 
approximate sediment distribution pattern.a for loads of a given composi-
tion deposited at the top of a waste bank slope. A hypothetical waste 
bank slope was divided into seven zones illustrated in Figure 99, based 
on the results of the slope description. As shown in Table 7, the slope 
angle and grain size of the larger clasts is fairly uniform within each 
zone.· 
Of the slope description parameters investigated, the consolida-
tion, or resistance of sediments to break.age, appeared to be the main 
factor controlling the distribution of sediments along the waste bank 
slope. The sphericity appeared to control the distance that a given 
clast traveled before coming to rest. But 1 predicting the probable 
aphericity of clasts derived from a given uni.t of overburden is diffi-
cult. Predicting consolidation. as defined 1 is possible from data 
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DISTRIBUTION OF SEDIMENT TYPES BY SOURCE ON THE WASTE BANK SLOPE 
Slope distance 
above datum 
0 - 25m 
25 - 28m 
28 - 48m 
48 - 52m 
Sediment source (from TablecS 
in order of decreasing abundance 
Coarse fraction: units 1,2,3,4,6 
Fine fraction: units 1,2,3,5 
Coarse fraction: units 1,2,3,4 1 6 
Fine fraction: units 5,7, lignite 
Coarse fraction: units 4,6,5,7,8,9 
Fine fraction: units 5,6,4, lignite 
Coarse fraction: Rhd units, 5,1,2,3 
Fine fraction: units 7,8,9, lignite,5 
Fig. 99. Zonal Divisions of a Hypothetical Waste Bank Slope. 
Slope ia divided into zones with common slope characteristics based 
on the results of the description of a waste bank slope in the field. 
!ABLE 7 
COMMON SLOPE CHARACTERISTICS OF THE HYPOTHE!ICAL WASTE BANK 
ZONES BASED ON FIGURES 96 AND 99 
Zone 
I II III IV V VI VII 
Mean Clast 70- 45 69 30 57 28 62 
Size (cm) 62 




iD the derivation of the distribution patterns of this appendix. 
Proportions of consolidated and unconsolidated sed1ments were 
estimated for each zone from the data summarized in Table 6. These 
proportions are given in Table 8. 
The sediment distribution patterns for a load which consists 
entirely of either consolidated or unconsolidated sediments must account 
for both the proportions in Table 8 and the fraction of the total slope 
length occupied by each zone. Therefore, each value of Table 8 was mul-
tiplied by the percentage of slope for each zone (Table 7) to produce 
the values in Table 9. When the zone values of Table 9 were converted 
to percentages, the result was the sediment distribution patterns of 
Table 10. 
Application of the Sediment Distribution Patterns 
The proportions of consolidated and unconsolidated sediments for 
a given load must be known before applying the distribution patterns of 
Table 10. The proportions can be estimated from observations of each 
load. as was done to supply the data used in Appendix D. 
The sediment distribution patterns can be applied to data from 
the developmental phase. From the test hole data, the consolidation and 
breaking characteristics of each type of rock of the overburden can be 
estimated. Then. using the principles of this paper, the probable pat-
tern of dragline excavation can be determi.ned (see Appendices E and F), 
and the block of overburden at the area of interest can be hypothetically 
stripped. In the process, the composition of each load of the dragline 
c.an be estimated using a diagram similar to Figure 50. The sediment dis-
tribution patterns derived in this appendix can then be uaed to construct 
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TABLE 8 
APPROXIMATE PROPORTIONS or CONSOLIDATED AND UNCONSOLIDATED 
SEJ)IMINTS or EACH WAS'tE BANK ZONE 
Zone 
I II III IV V VI 
Unconsolidated. 5% 30% 20% 80% SO% 90% 
sediments 
consolidated. 95% 70% 80% 20% 50% 10% 
sediments 
'tABLE 9 
PRODUCT OF PBB.CINTAGB SLOPE DISTANCE (TABLE 7) AND SEJ)IMENT 





I II III IV V VI VII Total 
Unconsolidated 85 1290 80 2080 200 360 160 4255 
••dim.ants 




DISTRIBUTION PATTERNS OF SEDIMENTS ON A WASTE BANK SLOPE 
Zone Total 
I II III IV V VI VII Distribution 
Unconsolidated 2% 30% 2% 49% 5% 8% 4% 100% 
sediment factors 
Consolidated 28% 52% 6% 9% 3% 1% 1% 100% 
sediment factors 
NOTB: To find the percentage of a given load coming to rest in 
a. given zone• f irat determine, by any means, the proportion of con-
solidated to unconsolidated sediments in the load. Then multiply that 
proportion by the appropriate distribution factor for that zone. For 
example, if a load is half consolidated aedimenta. then 26% (half of 
52%) of that load will come to rest in Zone II. In a similar manner, 
15% (half of 30% of the load, the unconsolidated fraction, will also 
cmae to rest in Zone II. The distribution of the entire load is cal-
culated for the entire slope in a similar manner. 
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the hypothetical waste bank. The validity of such a hypothetical bank 
is a function of,among other things: (1) the accuracy of data, (2) the 
validity of the principles of this thesis, (3) 'the accuracy of any pre-
dictions of procedures used to excavate the overburden and deposit the 
waste bank. At this stage, any prediction of waste bank characteris-· 
tics must be considered a rough approximation. 
Limitations of the Sediment Distribution Patterns 
The sediment distribution patterns derived attempt to quantify 
roughly the sorting processes occurring on a waste bank slope. The pat-
terns are based upon a single examination of a single type of waste bank 
slope deposited under one mining process at one mine. Because the data 
areverylim.ited and the patterns are derived using approximations, the 
patterns should be used with discretion. An example of a limited appli-
cation is given in Appendix D. 
APPENDIX D 
RECONSTRUCTION OF THE STRATIGRAPHY OF A WASTE BANK 
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RECONSTRUCTION OF THE STRATIGRAPHY OP A WASTE BANK 
Introduction 
In the course of the field work for this study, data were col-
lected for several mining situations. At each location, a stratigraphic 
column of the highwall was made. For each load of the d~agline, the fol-
lowing data were recorded: location of bucket filling, depths of excava-
tion, method of excavation, composition of the load, location of the 
deposit, depth of deposit, and any additional relevant remarks. 
Although the purpose of the data collection was to determine the 
patterns of dragline operations, the data were also suitable for use in 
determining the sedime~t distribution patterns (Appendix C). The dis-
tribution patterns-and field data were combined to produce the cross 
sections of Plates 5-12. The results demonstrate that field data and 
the empirically derived sediment distribution patterns together recon-
struct a stratigraphy and structure which resemble the patterns seen in 
road cuts through waste banks. The results also demonstrate that the 
distribution of sediments within a waste bank is not random. 
Data Collection 
The data used in this appendix were collected at the site shown 
in Pigure 100. The dragline position is 1970 feet south 49° west of the 
northeast corner of section 36, township 144N, range 89W. At the site, 
the dragline was performing modified side cutting in overburden about 35 
feet thick. An inside curve had just been completed and the waste bank 
ahead Of the dragline position. The dragline was positioned 
















Fig. 100. A Map View of the Data Collection Site Used 
in Appendix D. Front and side cuts (land 2) were excavated and 
depo~ited along arc A-A'. Arc A-A' is the location of the cross 
sections shown in Plates 4-13. 
Site location is; NEJ.i 536, Tl44N, R89W, Mercer County, 
North Dakota; North American CO.Al Corporation's Indian Head Mine. 
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waste bank crest. This procedure is common when the dragline runs out 
of 'dirt room.' which occurs when the waste bank advances faster than 
the dragline. 
The mining situation at the site was anomalous in many ways. 
For example, the side cutting pattern was different in that the blocks 
of overburden excavated were smaller than normal. The waste banks were 
concentrated at the corner where an inside curve occurred, forcing the 
dragline to move onto the waste bank to reach a suitable dumping area. 
In addition, the ground sloped downward in the direction the dragline 
was advancing. Each new dragline position was leveled with fill. 
Despite the anomalies the data collected were very suitable for 
a waste bank reconstruc.tion for several reasons: the highwall strati-
graphic section was·better documented at the site than elsewhere; sev-
eral sediment types, including fill and rehandled material, were 
visually identifiable. Finally, data were collected on two nearly 
complete cuts of overburden from a single dragline position. 
The estimated map positions of the excavations and deposits were 
'based upon the grid system illustrated in li'igure 101. The elevations of 
and deposits ~ere estimated relative to the bottom of the 
The 1J1ethod of excavation was classified according to Figure 
102 •. The composition of each buck~tload was estimated from the eleva-
tions of the bucket sweep and pattern of filling, as well as from visual 
The stratigraphic column and the corresponding material codes 
rare &iven in Tables 11 and 12. The data used for the reconstruction 
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STRATIGRAPHIC COLUMN AT STCJDY SITE 
Thickness 





















Silt. clayey, sandy; orange and white 
specks; iron oxide concretion fragments 
Clay, silty; olive-grey; thin discon-
tinuous bed of very friable, very fine 
sand in upper part 
Silt, clayey; yellow-brown with orange 
banding 
Clay, slightly silty; yellow-brown to 
orange-grey-brmai; contains fossil 
plant fragments; thin. hard, red-brown 
and grey concretion zone 
Sand, very fine, silty: light grey-
brown wi.th brawn streaks; ripple cross 
bedding; interbeds of orange-grey-brown 
silty clay 
Clay, silty; dark grey; laminated; red-
brawn iron oxide stains 4long fractures 
Silt. clayey; light grey and dark grey; 
ripple cross laminae 




Note: Location: SE NW NE Sec. 36 T. 144 N., R. 89 W. 
Elevation at Base of Section: 585.2m (1920 ft) 
Elevation at Top of Section: 589.lm (1959 ft) 
County: Mercer, N. D. 
SOURCE: Section modified from Section 15, Prichard, 1975. 
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TABLE 12 
MATERIAL CODES USED IN WASTE BANK RECONSTRUCTION 
Description 
X Rehandled material; not described in section above 
y Fill; material deposited ahead of dragline position to raise 
the ground; not described in section above 
Z Lignite; Unit 1 above 
Cl Rusty clay; Units 2 and 3 above 
C Clayey silt; Unit 4 above; 
Silty clay; Unit 5 above; 
Silty very fine sand; Unit 6 above; and 
Slightly silty clay; Unit 7 above 
B Rusty silt; Unit 8 above 
Al Friable sand; upper pa.rt of Unit 9 above 
A Silty clay and clayey sandy silt; Units 9 and 10 above 
11-\9 
TABt E 13 
CATA USED FOR THE IN .A. STE RANK RECGNSTPUCTID!\I 
Lf) AO EXCAVATION LOAfl- MATER! ALS DEPOSIT DEPOSIT PF-
NJM- GP tn· ING ~~E- ( 11ECP.EAS ING GRID DEPTH IVKS 
BEP PO I NTS i)f'PTH THDC ARUNC~I\ICE) POINTS (FEET) 
1 6.':-7,6 45-40 A Y,A 1 1 ,3 45 1 
2 t.,5-7,6 45-40 A Y,A 1 l , 3 45 
3 3,:5-6,6 40 A Y,A 1 1 • 3 45 
4 S,6-6,7 40 A, Y,A 1 t ,3 45 
5 5, 7-f:., 7 40 A Y,A 11 ,3 45 
6 S,f?:-6,8 45-40 A Y,A 11,3-12,3 45 2 
7 5,e-6,B 45-40 A Y,A 1 1 • 3-1 2 • .1 45 2 
e 2,4-4 .. 6 45-4 0 C Y,A 12,3 45-25 
9 2 • 4-4, 6 45-40 C Y.A 1? , 3 45-25 
10 3,4-5,5 45-40 C .A,. y .\1 12,3 45-25 
l t 3, 4-5,5 45-40 C A ,YM 12~3-12,4 ,is-35 
1 2 3, 4-5, 5 45-4 ') C A• y ~,! 12,3-12,4 45-35 
13 3 • 5-4 .s 45-20 C A 13,4 35 :3 
l 4 :3-. ~-4 ,5 45-20 C A 12,3-12,4 45-35 
1 5 ?,E-3,8 45-35 r AF,B 12 .. 3-12,4 45-35 "-
16 2, 7-3, 7 45-40 C A,V 12,3-12,4 40 
1 7 2 • 7-3, 7 45-40 C A,Y 1~.3-12,!+ 40 
1 8 2,4-4,6 45-41"i C A,Y 13,4 35 
1 Cl 2,4-4.7 45-40 C A ,YM 12-.3-12,4 40 
20 3.e-4,8 40-35 A. A,R.YM 12.3-1:?04 40 
2 1 2,6-4,7 45-40 
,... A.,YM I,~• 4 40 ·-
,;,2 2t!"-3,6 40 '~ A ,YM 1 2, f.i. 41) 
23 2,8-4,8 30-40 A A , 13 1 ?, , 4 45 
24 I+ t 7 "'H)-t1.o A A,B 1 2 • {~ 45 
25 4, 7- •:,, 7 35-40 A A,B 12,4 45 
?.6 ?,4-4,6 45-40 A Y,A 13.4 40 
27 2 • ::-."1,6 45-40 A Y,A 13 .,4 40 
2A 2, 7-7:, 7 45-40 C A,Y,BF 13,4 45 
29 4, 8-5 ,8 ]5 A l\,BF 13,4-13,5 45-25 
30 2,7-4,7 45-3(• C A.,Y,C,:.JF 14,8 75 4 
3 1 5,e-e,.a 30-4'"' I\ A .v.c.,aF 14,9 100 
3? 6.10-6,9 45 A s.c.v 1 l~. q 95 
33 5.9· 4() A f:l .c. y 14.9 95 
34 6,8 40-45 A a.c,v 14.8 80 
3!: 4.,JC-5,9 30-45 F A,Y,.8 14,9 <;5 
36 5,10-6,9 35-45 A AoY 14.9 95 
'3 7 5,9-6,8 35-45 A A.v.x 14.9-14.8 85 
38 3, tC-5,9 35-40 A A,Y.X 14 .. 9-14,8 85 
39 ~, t C-6, 8 35-45 I\ A• Y • X 1 {~, 9 100 
40 4,lC-5,9 35-40 A A,Y,X 1 ti , 9 100 
41 4,G-6,8 35-40 A A,Y.X 14,9 100 
42 S,9 35 A A,Y,X 14,9 100 
43 ~.<;-6,9 '35-40 A A.v.x 14o9 100 
44 5,,g '15-40 A A• V .. X 14 .. 9 100 
45 ti,10-6,8 35-45 R A,Y,X 14,9 100 
46 6._e 45 A Y,A 1 4 tf.3 90 
47 4,9-5,8 35-40 A A,V 14,9 100 
4E t:.c.-6.e 35-40 " A,Y 1 !l., 9 100 49 5tl l-f:,10 4C A .X,Y.A 14,9 10 0 5 
50 5.tC-6,9 40-45 A x.v.A 14.9 100 
5 1 5, l 0-f., 9 4() A. x.v.A 14, 8 90 
52 4, 9-5, 8 40 .l\ A.Y 1 ti , 8 90 
53 5,9 35 A J\, BF 14,8 90 
54 5.9 ~5 .A A,BF 14,8 90 
55 4,g 35 A A,BF l·'l.,8 90 
56 4.C?-5,A 30-40 8 .• SF,A l 4 , '3 90 
57 4,C,-5,8 30-40 E-1 RF ,.A 14.8 90 
se 6,8 4C I\ A.Y 14,8 90 
59 4 .. 9-6,8 10-45 R A,Y.RF 14. 8 95 
I', (l 4 • S-6, 8 '35-45 g A,Y,3F 14,8 95 
l'-10 
• T.ARL E l 3 CONTINUED Lrj .AD EXCAVATION LOAD- l\1ATERTAL5 DEPOSIT OEPCSii PE-
NUM- p:;>f[) ING 11.!F- ( DEC PF ~SING GRIO DEi::>TH MKS 
BER PG I NT S DEPTH THOC A8UNCANCE) PCINTS ( FE:ET) 
61 5.;;:-c,.a 35-40 A A,Y 14,B 95 
6? 5 • P.-6, 8 35-40 A A,Y 14,8-14 .. 7 95 
(, 3 5,c;-,e:.,e 30-40 R A,Y,BF 14,8-14,7 100 
64 5 • t 0-6, 9 J0-40 R X,Y,A 14,8-14,7 100 
65 5,11-6.10 40 A X,Y,A 14,8-11+,7 100 
66 5.10-6,9 1-0-45 A A,v,:::o 14,8 105 
67 4,9-6,9 30-45 f3 BF, A, Y 14,6 85 
68 4 .. 9-6, 9 30-45 8 BF,A,Y 14, 6 85 
5<; 4,9-6,9 25-40 A BF 14,8-14,7 100 
70 4,<;-6,9 30 A BF 14 .. 8-14,7 100 
71 4,10-6.8 30-45 8 RF ,A, Y 14, 8-1 4, 7 105 
72 4,lC-5,9 '10-35 A 8F,A,Y 14 .. 8-14,7 l 05 
7:, 4, 1 C-5, 9 30-35 A BF ,A, Y 14,8-14,7 105 
74 5, 1 1-6,9 30-35 A A,Y 14,7 QO 
75 4,10-6,9 30-35 A A,Y.,CO 14,7 90 
76 4,9-6,9 30-1+0 R A,Y 14., 7 90 
77 4,G-6,9 30-35 A, BF,A,Y 14,7 90 
78 4, 9-6 ,9 25-35 ~ C,BF 14,7 90 
7g 4,9-6,9 25-35 A C,SF 14,7 95 
'10 5,<;-6.9 30-:15 A •·3F,. A 14.7-14,6 95 
'3 1 5,10-6,9 25-35 A C,AF,A 14,7 95 
82 5, l f1-5, 9 ?.5-35 A C, :3F • A. 14,7-14,6 95 
R :" :'I , l G-5, 9 25-35 A C,BF,I\ 14,7-14,6 95 
84 4,<;-6,8 :25-35 A C • .8F, A 14, 7-1 4 • 6 95 
85 5,9 30 A !3,A,Y 14,7-14,o q5 
86 5,l<'-6,<? 25-30 A f.3 ,A' y 14,7-14-6 95 
87 4,<;-6,9 20-25 t.. C • t3 14,7 95 
P8 :?l.11-4,10 10-15 ,\ C,!3F.Z 14.7 95 
89 3,11-4,10 10-15 I\ C,BF,Z 14,7-14,6 95 
go 4,9 15-25 8 C,B,A 14.7-14,6 95 
91 5,9 15-2. 5 8 C,8,A 14,b 95 
92 5,10-6,9 ::>5-40 8 c.B,A 14,6 95 
93 4,<;-6,B 15-:15 fJ C,9.A 14,6 95 
94 2,6-l~,6 45-.35 C A,YF 1 2, 4 50 6 
95 3,5-5.9- 45-35 C A,YF 12,3 45 
96 3,4-5,5 45-35 C AF 12,3 45 
97 3, 4-5, 5 45-35 C f>.F 13.4 60 
()8 3,4-5,5 /+5-3 0 C AF,BF 12, -3 45 
<;? <, 3, 4-S,5 45-30 C A-F 13,4 60 
10 0 3,4-4105 45-,5 C AF 13,5 65 
10 1 2 • 6-4 ,6 4'5-15 C AF 13,4 60 
10 2 3 • f:- 4 • 6 45-35 C AF 13,5 65 
103 4.!'i-5.6 4'>-35 C AF 13,5 65 
10 4 2 • 6-4 ,6 45-30 C .. ~F .BF 1 3, 5 65 
10 ~ 2.c-4,6 45-30 C AF,BF 13,5 65 
10 6 ::>.7-3,7 45-::',0 C Al=' tBF 1 :h5 65 
10 7 2, 7- 3 • 7 45-10 C AF,BF 13,5 65 
108 1,8-3,8 /~5-25 (: BF, AFM 13.5 71) 
10 <; 1.f-3,8 45-25 C BF, AFM 1 3 .• 5 70 
110 2,7-:1,7 45-.20 C BF,C 13,5 70 
11 1 2,7-3.7 20-35 R 8F.C 13,5 70 
112 3.E-5~7 15-:15 A 8F,C 13,5 70 
11 3 2.E:-4.f., 30-35 8 .h. ,BF 1 .3 ,4 60 
11 4 2,f:-4.6 30-35 8 A,BF 1 3, 4 60 
11 5 5,t-6,7 35 A SF 13,4 60 
11 6 5.6-6,7 35-45 !"l !\,SF 1 3 • 4 65 
11 7 '5.cof:-f>,7 :10-45 ~3 A ,BF 13.4 65 
11 8 s. 1-1:. 7 30-45 B AF 13,4 65 
l t 9 5, 7-6 • 7 30-45 B Al=', SF 1 3 • 4 65 
120 4, 8-6 • 8 30-40 Fl AF 13.4 65 
12 l 4,8-6,.8 30-40 B t\F 13,4 65 
122 4,e-6.a 30-40 B AF 13,4 65 
l'H 
TA11LE 1 ~ CONTINUf:D 
LOAC !:XCl\.VftT rnN LOAD- MATERIALS DEPOSIT DEPOS[l RE-
NUM- GRID ING MC- ( 01::CREAS ING GRID DEPTH MKS 
BER Pn rr-..r s DEPTH THOD A8UNDMKE:) POINTS { F':'.E T) 
123 4,8-6,8 30-40 8 AF 1 3, 4 65 
124 5,7-6,7 30-40 R AF.8 13.5 70 
125 5,8 30-40 Fl AF,B 13,5 70 
12E 5, E-6, 8 35-40 8 AF 1 .3, 5 70 
127 5, e-A, 8 30-3fi a AF,B 13,5 70 
128 5, 8-6 ,8 30-40 R AF,9 1~.5-13,6 70 
129 ::,c-6,6 35-45 B AF 13,5-13,6 75 
130 s. f.:-6 ,6 35-45 8 AF 1 3, 5-1 3, 6 75 
1 3 1 6,'5-7,6 35-45 3 AF 13,5-13,6 75 
t3? 2,E-~,6 4-5-2 5 C !\, RF 1 ~, 5 75 
133 2,c-4,6 45-30 r .A ,SF 1 J" 5 75 " 
1 3 Lt 2 • ~-4 • 6 45-3f) (: A ,BF 13,5 75 
13 != 2, !:-4 ,6 45-3 () C ;\, RF 1 3, ':5 75 
1::; 6 ?.5-4,6 45-:10 C A,AF 13.5-13116 75 
13 7 ? , f-4, 5 45-30 C A,BF~ 1 3, 5-1 :1 , f, 75 
138 3, 4-5, [, 45-~0 C A 1 13115-13,6 75 7 
139 2 - '::'-4, 5 45-3() C Al 13,5-1.3,6· 75 
140 3. 4-"'i,5 45-3() C Al 13, 5-1 Tt 6 75 
14 1 2,6-4,7 30-?5 A A,RF 13,5-13,6 75 
142 2,E-4,7 30-25 I\ A,AF 13,5-13,6 75 
143 2 • 5-4, 5 30 .A Al 13,5-1.3,6 75 
14 4 2, ~-4, 5 45-~0 C Al 13,5-13,6 75 
145 2. !':-4, 5 45-15 C Al,AF.z 1 3, 5-1 3, 6 80 
146 2,':-4,5 1-5-15 C Al,9F.,Z 13.5-13,6 80 
14 7 3,4-5,5 40-2 0 C Al 13,5-13,6 80 
148 2,E-5,6 40-?5 C A,SF l 3, 5-1 1, 6 80 
149 3, ,-5, 7 40-?5 C .A ,3F 1 1. 5-1 .3, 6 80 
l '5 0 2, 7-4, 7 45-25 C P,F ,CM 13,5-13,6 80 
15 1 2,7-4,7 45-25 C BF, C '-' 1 '1, 6 :'3 0 
15? 2.f:-4,7 40-25 \... OF.CM 1 3, 6 HO 
153 2, 7-3, 7 40-25 C er .c~ 1 .3 ,.6 80 
154 1.8-3,8 40-?5 C BF,CM 13,6 80 
155 1 ,8 40-?5 C dF ,CM 13.6 8() 
15 6 2,6-4,7 40-25 C 9F.CM 13,,6-1,,7 80 
157 ?,7-t.i.,7 45-?0 C BF,CM 1:h6-l.3.7 .:so 
158 2, 7- ti, 7 35-?J C cn,c1 13.6 e5 3 
159 2,7-4,7 15-20 (: CiJ,Cl 13,6 85 
1 6() 2.R-4,7 35-?0 C C'J,Cl 1~.6 85 
16 l 2,A-4,7 35-15 C C rJ ,C 1 13,5-13.6 85 
162 3' 7-4, 7 20-15 .c\ C'l.Cl 13,5-1.3.6 85 
163 2,8-4.7 20-1 !5 A C'1,C 1 13.5-1.3,6 85 
164 ?,t:-4.6 25-15 A c,1,c 1 t ::I • ".i 85 
165 2. c-4, 6 2.5-1 5 A CC,A,Cl 1 3 • f, 85 
166 2, 5- 4, 6 25-15 /\ C.A,Cl 1 :1 • 6 85 
167 2,E-4.6 25-15 A C .. A.Cl t3.6 85 
1 Fi 8 2.f:-4.6 25-1 '5 :l CC .. A, Cl 13,6 85 
169 2,E-4,6 25-10 A co,A.ct 13,6 85 
! 70 2.7-4,.7 10-?5 b CO• A, 7'.,. C 1 13,5 es 9 
1 71 2, 7-4, 7 10-?5 e CO,A,Cl • z "4 t:3, 5 85 
172 2,6-4,7 t0-25 R CO,A,Cl,ZM 13.6 85 
173 2,6-4,.7 10-25 8 CD,A,Cl ,Z 13,5 85 
174 3.i:-5,7 10-25 !3 co.ct ,Z 13,5 85 
17S 3,t-5,7 15-?5 p CC,A.Cl l3,6 85 10 
176 ::! , €- 5, 7 10-25 '3 Cl'l,A,.Cl,Z 13,5 85 
177 :1,7-5,7 10-?5 El co.A,Z 1 "1, 7 90 
17€ 3,7-5,7 10-25 8 C0,/1,Z,Cl 13,6 90 
179 2,6-4,7 15-?5 Fl CO,CF l~,6 90 1 1 
130 2.t:-4.;7 15-25 8 co.ci=,zM 1 3,6 90 
1 A 1 2. c-4. 7 10-15 8 CO,CF,Cl .z 13,6 90 
182 2,6-4,7 10-2.5 R CO,CF,Cl ,Z 1 .3,. 5 90 
18 3 2, 6- !~ • 7 lC'-25 B cn.z 13,5 90 
184 3, ::-5, 6 15-25 }3 CF,AF11Z 13.5 95 
T At1L E 1 3 C 'JI-IT I NUEI) 
LOAD EXCAVATION LOA!)- MI\T FRI AU, DEPOSI1" DEPOSIT 
NUM- GPID ING ME-
l='J INTS 
( DECRI: A.S !NG GRID DEPTH 
BER DEPTH THOC AOUNDANCF ! POINTS {FEET> 
1"3 5 :=i.~-5,6 10-25 fl CF,AF,l l '3, 6 
1 C\ 6 3,5-5,6 10-25 8 CF,AF,Z 13,6 
l "l 7 3 • 5-5, 6 10-~r'i !3 cn,AF,Z,Al 1 .3 • A 
188 3,4-5,5 15-25 8 CiJ,AF 1 3, 6 
189 3,4-5,5 15-~5 G· CO, AF 13,6 
1 q () 3.4-fi,5 15-35 R C1,AF 13,5 
1 91 3. 1-s. 7 15-:"5 t3 CO,AF t:3, 6 
192 2, 7-5,7 15-15 8 C,AF,!:3,CI= 13,5 
REMARKS 
1. FILL nFPOSITFO AHEAD OF DRAGLINE POSITION 
ON UNMINED GROUND. A~PLICABLE TO LGAOS 1 - 5. 
2. P~RT CF DEPOSIT ON P[T BOTTOM. 
3. fJcPO~IT IN PIT. AD,J!\CFNT HIGHWALL 
4. FCLLf1WING OEPOSITS ARF ATUP CREST OF WASTE BANK 
5. FqONT CUTTYNG CONT[NUPS. CRFST OF WASTE BANK 
IS AT 14.,9,. WHICH rs WELL AHEA) 
OF T~E DRAGLINF PCS1TJON. PIT SIDE SLOPE 
OF THE WASTE BANK ~ESIS AGAINST T~~ HlGHWALL. 
6. SIDE CUT EXCAVAT[ON. 











l~ATERIAL "AF .... HO;;JEVFR., SCM:::: "AF 0 IS PL'.JTTED ~S ''ftl"• 
a. MATF~IAL "Cl" I$ A THJN., ri::;oN OXIDE STAINED 
BED JUST AROVE T~E CCAL. 
g. C0AL ~NTCRS THE BUCKET WHEN THE BUCKET rs URAGGED 
C)Vf.P THF SURFACE: CF THF CCAL BED. 
10. MATERIAL "A" FALLS FQnM THE UPPER LAYERS OF THE 
nvEf,BUPDEN ONTO THE UlWFR SL JPES BE l NG l:: XCAVA T'::D. 
11. THE FP.IABLE ••cu BED {'1 CF") IS THIN AN[) LOCALIZED. 
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Waste Bank Reconstruction 
The sediment distribution patterns (Table 10) were applied to 
the data in Table 13 to reconstruct the deposits within the waste bank. 
For each load (or set of loads of identical composition and deposit 
parameters), the followi.ng steps were performed: 
1. The percentage of each type of sediment material was esti-
mated from a comparison of loading depth and method (Fig-
ure 102) with the known stratigraphy (Table 11) in a man-
ner resembling Figure 52. Example: From Table 13, load 
32; B=60% 1 C•20% 1 Y•20%. 
2. From the composition of the load ({.l] above) and the 
descriptions of the sediment types (Tables 11 and 12), 
the proportions of consolidated to t.m.consolidated sedi-
ments were determined. Example: load 32; unconsolidated 
0.8 1 consolidated 0.2. 
3. The product of sediment material percentage ([l] above), 
the consolidation proportion ([2] above) and the slope 
. percentage (Table 10) was given in units of each sediment 
type in each zone: 
Example: load 32; zone VII; 
Material B; 80 x 0.8 x 0.04 • 2.56 
Rounded to 3 units, material B. 
Material C; 20 x 0.2 x 0.01 • 0.04 
Rounded to O units, material c. 
Material Y; 20 x 0.8 x 0.4 • 0.64 
Rounded to 1 unit, material Y 
4. The material units were converted to percentage of each 
material in each zone. 
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Example: 3 units B plus O units C plus 1 unit Y equals 
4 units total 
Therefore, the deposit of zone VII is 75% 
material Band 25% material Y. 
S. The zones were drawn to scale and true slope angle on a 
diagram similar to Figure 103. The percentage of each 
material type was recorded iu each zone. The thickness 
of the deposit zone was adjusted to reflect the progress 
of deposition as recorded in the original data. If the 
estimates of deposit thickness were too large, the recon-
structed bank grew faster than what the data indicated the 
real waste bank grew. The reconstructed bank diagram was 
then redrawn with deposits of less thickness. The sequence 
of deposits, is shown in Plate 4. 
6. After the deposit diagram was drawn, data points were picked 
within each zone to represent the shape of each zone (Fig-
ure 103). The data points were assigned SlMAP coordinates. 
The data points and the coordinates are displayed in 
Plate 13. 
7. The data points and corresponding material values were 
tabulated. Sample tabulation, load 32: 
s. 
data ;eoints material values (%) 
down across A Al B C Cl X y z 
88 107 0 0 75 0 0 0 25 0 
90 110 0 0 75 0 0 0 25 0 
The data point values were coded into the SlMAP B-DATA POINT 
package. The corresponding values for each material were 






















.11 = Data Point 
----------Deposit Location ( see Figure 101)-------..-. 
Fig. 103. An Example of the Graphical Reconstruction of a Group of Similar 
Deposits. Several such deposits were combined to produce the cross sections shown 





9. A SYMAP 6th order trend surface map was printed for each 
material type (Plates 5-12). The input data, output values 
and residual values are given in Tables 14-21 located at 
the end of this appendix. 
The SYMAP User's Manual (Dougenik and Sheehan, 1975) recommends 
that simple contouring not be attempted with the large number (1483) data 
points. However, the trend surface analysis option was capable of 
processing up to 1500 data values. In order to retain the max:lmw:a detail 
of the data, the sixth order trend surface option was selected. 
Limitations of the Results 
Plates S-12 are trend surface cross sections of the reconstructed 
waste bank. The purpose of the reconstruction is to illustrate an appli-
' ) 
cation of the sediment distribution patterns derived in Appendix c. The 
procedure used does not account for slumping or other factors which are 
not incorporated, into the derived sediment distribution patterns. 
The results also reflect the smoothing effect of computer process-
ing. Figure 54 illustrates some of the abrupt boundaries which can exist 
within real waste banks. The procedure used in the reconstruction pro-
duces at best a generalized representation of the distribution of sedi-
'lllellt types within a waste bank. Therefore, Plates S-12 primarily repre-
sent the results of an exercise in waste bank reconstruction from field 
data. A- h 
,NI sue, the results should not be used to represent waste banks 
l<i7 
TAeLF 14 
I 1' !=UT CAT.A AND RES I DU AL VALUES FOR. PL I\ TE 5,, 
'.6>ASTE:: 8.ANK MATERIAL •A• 
CATA PC INT LrJCATIC1 N IN SYMAP CDORD1 NA TES (SEE PLATE 13) 
VALUES TN PERCENT 
POINT Pr.INT LOCATION INPUT SURFACE 
SUJ:FACE 
NO. X-CC.r'RO v-coom, Z-VALUE VALUE REH DUAL 
1 51.coo 148.000 50 .ooo 89 • 233 -~9.233 
2 11.000 120.coo so.ooo 55.gao -:.980 
3 6.000 114-eOOO 50 .ooo 22.133 -;.1.e67 
4 30 • ·100 136.0QO 50 .ooo 93.245 -•3.245 
5 1 2 • O('H) 117.000 50 .ooo 40. 508 9.492 
6 21.000 116. 000 50 .ooo 39.662 10.338 
7 23.000 116.00'J 75. 00 0 40. 1 1 9 ~4 • 881 
8 33.000 127.0CO 50 .ooo 54.944 -4.g44 
9 35. ')l) 0 127.000 75 • 00 0 52.452 ~2.!:48 
10 75.COO 136.000 75 .(!0 0 62. 669 12.331 
1 1 50.000 137.000 50 .ooo 65.810 -15.810 
12 57.000 140.000 75. 000 72. 839 2 • 161 
13 57.000 141.000 50 .ooo 74.795 -f4.795 
14 1.000 110.000 50 .ooo -7.596 !;:7.596 
15 .2 9. ')('('\ 119.0CO 75 .oo 0 43. 884 ::1.116 
16 30.COO 118.0CO 50 .ooo 42.223 7.777 
17 34.000 118 • 00 0 50 .ooo 40.596 g.404 
18 33.000 121.0f'JO 1 ')0. 00 0 44.109 :S. 8'H 
19 4~.coo 124.000 50 • 000 42 • 778 7.222 
20 40 .. 000 125.000 1 00 • 000 44.169 :5. 831 
21 4<;.000 129.000 50 .ooo 46 .946 J.054 
22 54 .oco 132.COO 1 00 • 00 r, :'3.755 lic.24s 
23 59.000 1 38 • 00 0 75 .ooo 69. 118 S.882 
24 60.000 137.000 100 .ooo 67.371 ::2.629 
25 t?.000 135.000 1 oc, • 001) 64.014 ::s. 986 
26 3q.ooo 122.000 50 .ooo 41.116 a.as4 
27 46.000 125.000 so.ooo 4t.C07 e.993 
28 58.00!) 133.000 50 .ooo 57.606 -7.606 
29 43.000 123.000 50 .co 0 39.861 10 • 139 
30 53.000 129.00Q 50 • /JOO 47.168 2.S32 
31 60.COO 130.000 50 .ooo 52.16() -2.160 
32 t-6.COO 131.000 50.000 57. 740 -7.740 
33 63.000 134.000 50 .ooo 62.396 -12.3<;5 
34 43.0CO 122.000 75 .ooo 38.834 ~6.116 
35 52 .coo 127.000 75.000 43.358 .21. 642 
36 58.000 130 • 000 75 .ooo 51.062 ~3.938 
37 45.000 122.oco 40 .oo 0 38.026 1.974 
38 so.oon 12s.oao 40 .ooo 40.234 -0.234 
39 58,.CQO 129.000 40 .oo 0 49.014 -9.014 
40 46.000 1 22. 00 0 75 • coo 37.672 ~7.328 
41 53.0"IO 126.000 75 .oo 0 41.869 ::3.131 
42 €2.000 130.000 75.000 53.358 21.642 
43 4 7 • ".lO 0 121 .O•:JO 75 .ooo 36. 556 ::e. 444 
44 56.000 126.0CO 75 .oc 0 42.648 .:2.352 
45 64.000 130.000 75. 000 54.576 20.424 
46 44.000 126.000 50 .ooo 43.248 6.752 
47 48.COO 127.000 50 .ooo 43. 491 6.509 
49 54.000 124.000 50 .ooo 39. 145 10 .855 
49 66 .ooo 130.000 so.ooo 55.717 -5.717 
50 68.000 129.0C'O 50. 000 54. 729 -4. 729 
51 63.000 125.00Q 50 .ooo 44.382 5.616 
52 57.Cf:)0 121.oco 50 • 000 36. 243 13.757 
53 55.000 123.000 50 .00() 38.058 11. 942 
54 51.CO') 120.000 50.000 35.062 14.938 
55 4 7 • 000 1 1 8 • ()('\(') so. 000 34.9g1 15. 009 
56 54.0<;IJ 122.001'.l 40 .ooo 36.768 3.232 
57 57.0<'0 120.000 40. 00 0 35.277 4.723 
l'-'8 
Tl\l:3LE -- 14 Cf:NT I NUEO 
po INT FCI NT LOCATION INPUT 
SURFACE SU J.FACE 
NO• X-COORD V-C OOf<O 
Z-VALUE VALUE RES IOUAL 
58 65 • 000 125.000 40 .ooo 45.553 -5.553 
5g 69.000 128.000 40 .ooo 53.245 
-13.245 
6() 70.000 127.CO;) 60.000 51.767 
e.23.3 
61 68.000 126.000 60 .ooo 49.03g 10. <i61 
62 69.100 123.000 60 • 000 44.335 
15.665 
63 11.000 121.000 60 .oo 1 42. 096. 17.904 
64 73.1)00 123.000 60 .ooo 45.775 14 • 225 
65 74.COO 122 • OQO 14.0C') 44.404 
-J0.404 
66 81 • 000 115.000 14.000 35.042 
-.:::1.042 
67 e2.ooo 114.01)0 29 • oc 0 33 • 746 -4.746 
68 87.CCO 108.000 29.000 27.386 1. 614 
69 <;6.000 97.000 29 .oo 0 20.488 F.512 
70 107.000 85.00'J 29.0flO 16.C88 12 • 912 
71 109.000 e2.ooo 34.000 1 7. 624 16. 376 
72 110.000 a1.ooo 35.000 17.209 17 • 791 
73 111.000 72.000 35 .ooo 19. 867 15.133 
74 123. oc 0 63 • 000 35 .ooo 25.982 9.018 
75 124.000 62 • oc 0 39. 000 25.365 13 • 635 
76 129.000 56.000 3g .ooo 24.52'9 14.471 
77 72.<'00 120.000 o.o 41.021 -i.1.021 
78 81.000 110.000 o.o 31.763 -:;1.763 
79 es.ooo 117.000 c.o :!2.565 -.::2.565 
80 89.000 104.0C~ o.o 25.691 -25.691 
at 69.000 122.000 60 .ooo 42.753 17.247 
82 67 • 000 124.000 60 • oc 0 44.969 15.1))1 
83 76 • 0()0 115.000 60 • 00 0 35. 935 .:4.065 
84 78.('00 109.000 60 .ooo 31.717 ~8.283 
85 7A.OOO 124.00:J 60.000 46.514 13.486 
86 80.001) 108.000 60 .oo I) 31.105 ,;; 3. 395 
87 77.000 112.000 60 .ooo 33.482 2€.518 
89 70.COO 120.000 6C .000 40. 279 1 g. 721 
89 79.001'.) 100.000 34 .ooo 31.227 2.773 
90 74.000 11s.000 34. 000 35. t.63 -1.663 
~l 66.COO 124 .ooo 34.000 44.415 -J0.415 
92 7g.ooo. 107.000 40.000 30.875 9.125 
93 78.COO 106.000 40 • 000 30.667 9. 3,3:3 
94 7?..000 1D4-e000 40 .oo 0 30 • 581 ;.119 
95 10.000 119.000 40. 00 0 38.950 1.cso 
96 66 • 000 121 .ooo 40 .ooo 39.806 0.194 
97 E4.0CO 124.0CO 40.000 43.280 -3.280 
98 e1.coo 102.000 40 • {'10 0 29.873 10.127 
99 €6.000 99.000 40 .ooo 28 • 86 7 11. 133 
100 ,;o.ooo 90.000 40 • oc Q 30. 922 <;.078 
101 100.000 s2 .aoo 40 .O(l 0 32 • 192 7.808 
102 104.0CO 72 • 00•) 40. 000 39.305 o.695 
103 112 • co 0 6 7 • oco 40.000 40. 571 -o. 571 
104 .111 • 000 52 • 000 40 .oo 0 45 .. 736 -5.736 
105 118.COO 60.000 40. 000 44-.070 -4.070 
106 119.000 53.000 40 .oo IJ 50 .976 - 10 .. '976 
107 81.000 ss. oc 0 40 • 00 0 27.180 12.820 
108 86 .ooo 106.000 o.o 28.172 -.fa. 1 72 
109 e2.ooo 1 09.000 0 .o 30 .996 -20.996 
110 '9 1 • 00 0 98.000 o.o 26. 1 70 -2€.170 
111 <.6 • 000 95.000 f:. 0 22.634 - f2 • .634 
112 <;9.000 89.ooa o.o 25.305 -25.305 
11 3 105.000 85 • oc 0 o.o 21. 133 -,iil.133 
114 108.COO 78.0CO o.o 28.504 -;;a. so4 
115 111 .OO·O 76 • 000 o.o 26.552 -Hi.'552 
116 115.COO 72.000 o.o 26.086 -;:6.086 
117 121 • 000 65.000 o.o 26.997 -f6.997 
118 128.COO 56.000 o.o 28.710 -28.710 
119 so.coo 103.000 29.000 24.885 4.115 120 S9.0v0 93. 000 29 • 000 1 g. ~71 q. 029 
1q9 
TABLE -- 14 CONTINUED 
pQIN T PC INT LO-CAT I CN INPUT SURFACE SUJ:;FACE 
NC• .X-COORD Y-COORD 2-VALUE VALUE RE: tDUAL 
121 11 n.000 79.00<) 29.000 22.152 6.848 
122 104.000 87.000 29.000 1 g. 503 9.497 
12::\ 99.000 68.0C'O 29. 000 39. 736 -10.736 
124 126 • 000 59.000 29 .ooo 27.124 1. 876 
125 1£2.000 61.000 o.o 34.628 -.:4.628 
126 73 .coo 122.00'1 15 • 00 0 44.:?21 - 29. 221 
127 eo.ooo 115.000 15.000 35.465 -20.465 
12-", 85.00C 109.000 15.000 29.344 -14.344 
129 86.000 107.000 o.o 2.8. 234 - 2e. 234 
130 82.COO 111.000 o.o 31.915 -.:1.915 
131 77.COO 117.000 o.o 38.011 -::e.0.11 
132 €2. 000 108.000 40 .oo 0 30 • 632 <;.368 
133 s~.ooo 101.000 40.000 27. 336 12 • 664 
134 96 • 000 91 .CO'> 40 .ooo 26.653 13.347 
135 105.COO 81.000 40 • 000 28.221 11. 779 
136 94.000 70.000 40 .ooo 37. 31 7 2.683 
137 121 • 000 61 • 00 0 40 .ooo 37.129 2. 871 
138 81.COO 118 • O{: 0 so.ooo 30.909 19. 091 
139 89.000 99.000 50. 001) 27 • 289 ::2.111 
140 SB.CO') 88.000 50 • 00() 27.645 22.355 
141 108.000 76.000 50 .ooo 31.941 18.059 
142 116. 00 0 66 • 000 50 .ooo 37.052 12 • 948 
143 so.ooo 61•000 50.000 30.501 p;.499 
144 81.000 107.COO 40 • 000 30.580 9.420 
145 es.coo l O l • 00 0 40 • 00 l'l 28.899 11.101 
146 92 .coo 94 • 00 0 40.000 27. 733 12. 267 
147 Y6eCOO 87 • oc 0 40 .ooo 30 .229 i; • 771 
l4B 102.000 82.0QO 40 • 000 30.529 g.471 
149 1(7.000 74 .ooo 40 .ooo 35.918 4.082 
150 112 .. ')00 70.000 4C .oo ') 36.209 3.791 
151 79.000 106.000 40.000 30.596 9. 404 
152 €4.Ct'.'O 123.000 46 .ooo 41 • 6 1H 4. 309 
153 e2.oco 123.000 46 • OC'O 40.640 5.360 
154 61 • OOQ 121.noo 46.000 37.507 e.493 
155 66.000 114.000 46.000 32.835 13.165 
156 70.1)00 10<;1.()C,) 46 • 000 31.234 14.766 
157 15.COO 103.000 46.000 30 • 467 15.533 
158 78.000 105.0CO 46. 0()0 30.458 15.542 
159 73.000 112.000 46 • 000 33.048 12 • 952 
160 70.COO 116.0C'·O 46.000 35.565 10.435 
161 130.000 55.000 34.000 23.479 10. 521 
162 133.COO 52 • 000 34 .ooo 19.759 14.241 
163 134.000 51 • oco 35. 000 18.336 16.664 
164 139.000 45.0CO 35.00 0 14 .. 226 ;0.774 
165 145.000 37.0CO 35.000 12.018 22.982 
166 151.COO 30.000 35.000 6. 727 28. 273 
167 158.000 21 • cc 0 35 .ooo 12.795 2.2.205 
168 159.000 20.000 38.000 13.268 24 • 732 
169 164.000 14.000 38 .ooo 28.843 9el57 
170 169.000 l O • oc 0 38.000 45.665 -7.665 
171 169.IJCO 9.000 40 .ooo 53.903 -13. 903 
172 163.0Q<) 10.000 40 .ooo 51.249 -11. 249 
173 163.000 14.000 40 • 00 0 32.000 a.ooo 
1 74 159.0C'O .12.000 40.000 46.762 -6 .. 762 
1 75 157.0CO 15 • 00 0 40 .ooo 41.580 -1 .sao 
176 158.000 17.000 40. 000 32.545 7.455 
177 161 .ooo 16.000 40 .ooo 27.267 12.733 
178 156.000 15.000 42 • 000 43.107 -1.107 
179 157.000 18.000 42 .ooo 31.700 10.300 
180 154.000 21.000 42 .ooo 30.937 11.063 
181 15,) • 000 19.0C:O 42 • Of' 0 42. 067 -0.067 
182 159 .f'.100 1 7.0·10 50 .ooo 29.268 ;;o.732 lB3 tt:o.ooa 17.00() 50 .ooo 25.624 24.376 
2t)0 
TABLE -- 14 CONTINUED 
POINT PCINT LOCATION INPUT SURFACE SU f.FACE 
NO• X-CCCRD V-COORD Z-VALUF. VALUE RE~ IOUAL 
184 157.0C,O 1 9 • 000 50.000 27.547 :.:2.453 
185 123.()(lQ 62 • 000 33.000 28. 954 4. 046 
1 8b 126 • 000 58.000 33.00() 30.167 2.833 
187 130.000 54.000 47.000 26.899 20 .1 01 
188 127 • 000 57.0':0 47.0CO 29.480 17.520 
189 135.0QO 48. oco 47.000 24.463 22.537 
190 142.000 40.000 47. 00 0 1 7.378 ,29.c:22 
191 149.000 31.000 47.000 14. 502 ::2.498 
192 149 • 00 0 30.00Q o.o 1 s. 908 -1 e. 908 
193 151.000 27 • 00 0 o.o 20.866 -20. 866 
194 156.COO 21.000 o.o 22 • 767 -22.767 
195 159.000 19.000 o.o 1 g. 039 - 19. 039 
196 157.000 22 • 00 0 o.o 12.617 -12.617 
197 1!:3.COO 27 • 00 0 o.o 9.428 -9.428 
198 155.000 24 • 000 o.o 13.108 -13.108 
199 153.(>00 23 • 000 35 .ooo 27.487 7.513 
200 156.000 20.000 35. 000 27.182 7.818 
201 l 53. 000 24.000 33 .ooo 2:1. 502 9.498 
202 1.4q .ooo 28.000 33 • 00 0 26.796 6.204 
203 1 49 .ooo 27. 000 50 .ooo 30.280 19.720 
204 152.000 24.000 50 .ooo 28.006 ~ 1. 994 
205 123.00C 60.000 o.o 34.335 -~4.335 
206 127.000 56.000 o.o 32 • 408 -::2.408 
207 127.COO 55.000 o.o 35.138 -.,:5.138 
208 133.000 50 • oco o.o 26.981 -~6.981 
209 136.COC 45.000 (\ .o 29.9q3 -29.993 
210 141 .ooo 39.0QO o.o 26.613 -26.613 
211 148.(100 31.000 o.o 20.2so -~0.250 
212 1 C <;; • '100 77.0CO o.o 28.578 -;:a.s7a 
213 111 • 000 74.000 o.o 30.667 -~a. 667 
214 113.000 73.000 o.o 213.671 -.i:8.671 
215 11 8 • 000 66.0C".> o.o 32. 946 -.'.;2.<;46 
216 123.000 59 .ooo o.o 36.755 -:::6.755 
217 129.000 53 • oc 0 o.o 33.854 -~3.854 
218 130 .coo. 52.000 o.o 33.086 -::3.086 
219 133.000 48.000 o.o 33.297 -:::3.297 
220 135.000 46.000 o.o :n. 1 71 -:?l.171 
221 12:'5. ooo 58.000 100.000 38.999 t.1.001 
222 125.COO 56.000 40 .ooo 38.4f:!8 1.512 
223 131.000 so.coo 40 • 000 35. 092 4.908 
224 136.COO 44 • 000 40 .ooo 33 .105 6.895 
225 142.000 37 • 00 0 40 • 000 28.662 11.33 8 
226 148.000 29.000 40 .ooo 27. 879 12 • 121 
227 122.000 58.000 50 .o 00 41.172 e.a2a 
228 112.000 69.0f)O 50. 000 37.780 12. 220 
229 115.CCO 65 • 00 0 50 .ooo 40 • 241 S.759 
230 114.000 68.000 so. 000 36. 697 13.303 
231 124.000 S6.00!J 50 .ooo 40.9?8 9.072 
232 12Re000 51.000 50 .ooo 41.836 8.164 
233 134.100 44.000 50. 000 40.431 <... 569 
234 140.000 38.000 so.ooo 34.371 15.629 
235 147.000 3 0 • 00 0 so. 000 29.000 '21 .ooo 
236 116.eCOO 65 .oo 0 40 • 000 38.851 1. 149 
237 120.00Q 59.000 40.000 42.908 -2.908 
238 126.COO 52 • 00 0 40. 00 0 44.463 -4.463 
239 131.000 46.000 40 .oo 0 44.606 -4.606 
240 137.000 40.000 40. 00 () 40.225 -0.225 
241 122.000 55 .. ooo 40 .ooo 46. 303 -6.303 
242 127.COO 49.000 40.000 47.746 -7.746 243 135 • 000 41.000 40. 000 44.161 -4.1 61 
244 139.000 3 7 • oc 0 40 .ooo 40.750 -0.750 245 140.000 36.000 43. 00 0 39.769 3.231 246 1 43 • 000 33.000 43 .ooo 36.580 6.420 
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pQIN i PC I NT LOCATION INPUT SURFACE SUf:FACE 
NO• x-ccono Y-COORD Z-VALUE VALUE RE~IDU.AL 
24 7 143.COO "32 • 000 5(' .ooo 39 • 191 10 • 809 
248 145."'JOO 30.000 50 • 00 0 37. 183 12.817 
249 120.000 53.000 40 .ooo 50.557 -10.557 
250 123.000 49.000 40. 000 52.428 -.12.428 
251 124.000 53 .00,1 40 .oo 0 46. 403 -6.403 
252 126.COO 46.000 40 .oo 0 52.956 -12.956 
253 130 .1)00 41 • 00 I'.} 40 .oo 0 53.€65 -13.865 
254 135.000 36.000 40.000 !:2.353 -12.353 
255 142.000 32.000 40 .oo 0 42.491 -2.491 
256 144.000 2 7 .ooo 40 .ooo 46.452 -e.452 
257 146.COO 29.000 40 .oo 0 36 .197 3. 90.3 
258 150.000 25.000 40. 000 32. 7Ci 8 7.292 
259 1 51 • 000 20 .oo 0 40 .oco 42.279 -2.279 
260 153.000 22.oco 40 • 000 31.121 8.879 
261 147.000 24.000 40 .ooo 44. 293 -4. 293 
262 170.000 9.000 33 .ooo 52.863 -11:,.ar,3 
263 166.000 a.ooo 33. 000 60.390 -27.390 
264 t 60.000 9.000 33 .oo 0 !::2.287 -19.287 
265 1e1.ooo 10.000 57 • 00 0 51.139 5.861 
266 156.000 14•000 63 .ooo 44.<;94 ta. 006 
267 155.000 13.000 63 .ooo 46.685 16 • 315 
268 160.000 10.000 63.000 50.794 12.206 
269 159.0CO 9 • f}{\ 0 33 • 00 0 51.169 -18.169 
270 155.000 12.000 33. 00 0 47.161 -14.161 
271 153.000 16•000 63 • 00 0 45.132 11. 868 
272 151.000 1 8. 00 0 63.000 45.298 17. 702 
273 154.000 13.000 33 • 000 46, 7<;;6 -13.796 
274 1 SC. •JOO 1 7 .oo 0 33 .Of) 0 47.136 -14.136 
275 140.000 31.000 40. 000 49.411 -<; • 4 1 l 
276 136.000 34.0CO 40 .oc 0 53.020 -13. 020 
277 132.000 38 • 000 4.0 .oo 0 54.469 -14.469 
278 128.000 43.000 40 • 000 54.010 -14.010 
279 124.000 47.000 40 • 00 0 53.534 -13.534 
280 121.000 so.oco 40 .oo 0 52.575 -12.575 
281 116.000· 56.000 40 • 000 49.444 -9. 444 
282 11 o. 000 62 • 000 40 .ooo 45.673 -5.673 
283 1C6.COO 67.0C'O 50. 000 42.453 7.547 
284 1 C9 • 00 0 63 .000 50 • 001) 44.996 5.004 
285 102.000 74.000 41.000 38.162 2.838 
286 <;3.000 'i6.000 41.000 32.220 e.7ao 
287 S5.000 96 • 000 41.00() 29.936 11.0€4 
288 79.000 103.000 41.000 30.158 10.842 
289 123.000 45.000 60 .oo 0 55.130 4.870 
290 127.000 40.000 60. 000 56.650 3.350 
291 135.000 31.000 60.000 56.223 3.777 
292 144.000 23.000 60 .oo 0 50 .612 S,. 38 8 
293 150.000 18 .oo 0 60 .oo 0 46. 551 13 • 449 
294 149.000 17.000 34 .ooo 47.786 -13.786 
295 145.000 20.000 34.000 50.331 -16.331 
296 140.000 25 .ooo 34.000 53.897 - 19. 9g7 
297 138.000 2 a. oo o 34 .ooo 54.866 -~0.866 
298 135.0CO 29e0CO 34.000 56.592 -22 • 592 
299 131.COO 35 .on o 34. 000 57.164 -;3.164 
300 125.000 40.000 34.000 56.822 -~2.822 
301 122.000 45 .oo 0 34. 000 55.135 -fl.135 
302 11~.000 50.000 34 .ooo 52.696 -18. 696 
303 122.000 46.000 67. 00 0 54.736 12.264 
304 ltA.OCO 52.000 67.000 51.783 15 • 21 7 
305 120.000 49. 000 67. 00 0 53.347 13.653 
306 78.000 104.000 40 • 00 0 30.323 t; • 6 77 
307 87.000 92.000 40.000 .30.810 9.190 
308 96.000 81.000 140 • 00 0 34.518 5. 482 30g 98 .ooc so.ODO 40 .ooo 34.757 5.243 
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pQI 'J T POINT LflCATI ON I NP\JT SURFACE' SUJ;FACE 
NO• X-CODRD Y-COORD Z-VALUE VALUE RE~ I DUAL 
310 104 .. COO 69 • 00 0 40 .ooo 41 • 152 -1.152 
311 1C7.:.100 64. oco 40 • Q(', 0 ,lf.4. 085 -4.085 
312 117 .. 000 53 • 000 40 .001) 51.219 -11.219 
313 7S.OOO 1 03 • 000 33. 000 30.249 2.751 
314 o.o ss.oco 33.000 41.~85 -e. g,i:35 
315 82 • 000 98.000 33 .ooo 30.096 2.904 
316 90.000 87. 000 33 .ooo 32.340 0.660 
317 ~s.ooo 61 • 000 33.000 34. 640 -1. 640 
318 <;9.000 75 • ('0 0 33 .ooo 37.644 -4.644 
319 105.000 64.0('Q 33. 000 43. 337 -10.337 
320 1og.ooo 60.000 33 .ooo 46. 214 -13.214 
321 116.000 52.000 33 .ooo 51.454 -18.454 
322 138.000 26.000 34 .ooo 55.134 -ft. 134 
323 132.000 31.000 34 .ooo 57.456 -23.456 
324 127.COO 37.000 34. 000 57.456 -23.456 
325 121.000 44 .ooo 34 .ooo 55.179 - f 1. 1 79 
326 118.COO 48.000 34.000 53.276 -19.276 
327 111 .ooo 56.000 34 .ooo 48.174 -14.174 
328 107.COO 61 • 000 34.000 45.002 -11. 002 
32g eo.oco 99.000 50 • 000 30 .. 246 19.754 
330 87.000 89.000 50 • 000 31.961 18 • 039 
331 <;4.COO 80.000 50 • 000 35 • 162 14.838 
332 ,;ig.()00 7.3.000 50 • 0 00 38.520 11. 480 
33] J 04. 000 65 .ooo 50 .ooo 42.639 7 .. 361 
334 108.000 59.000 so. 000 45.924 4.076 
335 111.000 54 .ooo 5C .ooo 48 • 422 1.578 
336 116.000 48.000 5C .coo 52.208 -2.208 
337 122.000 41.000 50 .ooo 55.866 -5.866 
338 130.COO 32.000 50 .ooo 57.598 -7.598 
339 134 .ooo 28.0CO 50 .ooo 56.697 -6.697 
340 139.000 24 .0:10 50 .ooo 54. 302 -4 • 302 
341 131.000 30.0('!) 60 .ooo 57.222 2.778 
342 132.000 2 7 .ooo 60 .oco 55.952 4.048 
343 136.000 26. oc ':> 60 .ooo 55.77c; 4.221 
344 137 • 000· 23.00(' 60 • 00 0 53.879 c.121 
345 143.000 21 .000 60 .ooo 51.639 8.361 
346 140.000 22 • oc 0 60 • 000 53.090 6.910 
347 108.000 56.00() 60 • 000 46.127 13. 873 
348 111.000 52 • 000 60.000 48.442 ll.558 
349 116.CCO 4 6 • oc 0 60 • 000 e2.195 7.805 
350 12c.ooo 41 .ooo 60 .ooo S4.710 !:.290 
351 127.000 33 • 00 0 60 • oc 0 57.038 2.962 
352 131.000 29 • 00 0 60.000 56.817 3. 183 
353 1 05. coo 61.000 50 .o 00 43.814 t:.186 
354 1()4.000 60.000 SC. 000 43.131 6.869 
355 105.001) 57.000 50.000 43.705 6.295 
356 1C7.l'l00 57.C'OO 50 • 000 45.356 4.644 
357 77.000 103.000 61 .ooo 30.325 .::o. 675 
358 76.000 102 .ooo 61 .ooo 30.420 ::o.sao 
359 a1.ooo 97.f'.\OO 61.01)0 30.457 ::o.543 
360 79.000 98.000 61.00Q 30.654 ~0 .. 446 
361 84 .ooo 93.000 61 .. 00-() 31.034 29.966 
362 84 .oco 90.000 61 .ooo 32.020 f8.980 
363 87.000 86 • 001) 61 .oo 0 33 .061 .i 7 .939 
364 90.000 85.001 cl. ooo 33.207 27.793 
365 st.coo 80.000 61 .ooo 35 .. 016 25.984 
366 92.000 82.000 61 .ooo 34.335 26.665 
367 95.COO 74 .oco 61 .ooo 37. 256 23.744 
368 ~5.000 77.000 61 .ooo 36.405 24.595 
36g 99.COO 72 • 00 0 61.000 38.873 22 • t 2 7 370 99 • ODO 69.000 61 • 00 0 39.600 21.400 371 102.001.i 67.000 61.000 41.289 19.711 372 103.<,0Q 61 • 00 0 61 • 0(" 0 42.422 18.578 
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POI NT FCINT LOCATION INPUT SURFACE SU f;FACE 
NO• X-Cf10RD Y-COORD Z-VALUF.: VALUE RE SI DUAL 
371 104.000 63 • 00 0 e1.ooo 43.002 17. 998 
374 110.000 51.0CO 60 .oo I) 47.465 12.535 
375 114.COO 45.0CO 60 • 000 so. 281 c;.719 
376 120.oco 39.000 60 .ooo 54.339 5.661 
377 1.33.000 25.000 40.000 54.675 -14.675 
378 13-\.000 23.000 40 .ooo 52.956 -12.,;56 
379 137 .• 000 21.000 40 .ooo 51.f.63 -11.663 
380 141 .ooo 20 .-oco 40.000 51.406 -11.406 
381 145.000 19. coo 40 .oo 0 50 .077 -10.077 
3A2 146.000 18. 00 0 60 • 00 0 49. 299 1 o. 701 
383 140.000 20. 000 60 .ooo 51.296 s.704 
384 135.000 21.000 6C.OOO 5C. 685 9.315 
385 132.000 23.000 60 • 000 51. 825 a. 115 
386 106.000 56.000 50 .ooo 44.457 .5 • 543 
387 1cs.ooo 52.000 so. 000 45.709 4e291 
388 112.000 45 .oo <J 50 .ooo 48.225 1.775 
3ag 11 7.000 40.oon 50 .ooo 51.931 -1.931 
390 123 .ooo 34.000 50.000 54.,;7g -4.979 
391 128.COO 29.000 50 .ooo 55.528 -5.528 
392 132 • '.)00 25. 000 so. 000 54.244 -4.244 
393 133 • 000 21.000 38. 000 49 • 364 - 11.364 
394 137.COO 19.001) 38 • 000 48.457 -10.457 
395 142.COO l 7. 00 0 38.000 47.653 -<..€53 
396 148.000 17.000 38.000 48.264 -J0.264 
397 104.{)')0 54.000 40 • 000 42.189 -2.189 
398 I 05.000 50.000 40 .ooo 42.050 -2.050 
39q 108.COO 49 .. 000 40 .oo 0 45.006 -5.)06 
400 110.000 43 • 0(10 40.000 45.320 -e.320 
40 l 114.000 40.000 40 .ooo 48.766 -B.766 
402 116.00fJ 35.0CO 40.0CO 48.681 -f:.681 
403 121.000 33.000 40 • 00 0 52.700 -12.700 
404 124.COO 27.000 4Q .ooo 50.524 -10.524 
405 129.000 2 5 .oo 0 40 • 000 52.369 -12.369 
406 132. 1)00 21.000 40.000 48.616 -8.616 
407 106.000· 54.000 60.000 44.146 15.E54 
408 110.000 46.000 60 .ooo 46.329 13.671 
409 11 6. 000 39.000 60 • 000 50.556 9.41\.4 
410 12.3.r,oo 32.000 ~o.ooo 53. 991 €.109 
411 131.000 24.000 60 .ooo 52.503 7.497 
412 133.000 19.0CO 60.000 45. 3<::l2 14.608 
413 140.COC 17.000 60 .ooo 46.489 13.511 
414 147.000 16. 00() 60 .ooo 47.804 12 • 196 
415 144.000 16.000 38.000 46. 92:3 -s. 923 
416 140.000 15. 000 38.000 41 .694 -3.6g4 
417 137.000 17.00 0 38.000 44.146 -6.146 
418 1.36.000 15 .oo 0 38.000 37.522 0.478 
419 131.000 16.000 38 • O'JO 35.360 2.640 
420 138.000 16.000 58.000 42.500 J 5. 500 
421 145.000 15.0CO 58.000 45 • 714 12. 286 
422 142.000 14.000 58.000 40.909 17.091 
423 t.38.000 14.000 58. 000 36.481 ;1.519 
424 134.00() 14.,000 58.000 31.784 .26.216 
425 128.000 16 .oco 58.000 32.304 f5.6Q6 
426 124.000 20.000 58 .ooo 39.282 1-9.718 
427 127.000 27.000 60 • 000 53.100 6.900 
428 126.000 23.000 60.000 46.928 13 .• C 72 
429 1:an.000 20.000 60.000 44.919 15.081 
430 132.000 19. 0(10 60 .Of' 0 44. 515 15. 485 
431 103.COO 53 • 000 60.000 40. 897 J(}. 103 
432 lOneOOO 47.000 60. 000 42.142 17.858 
433 111.000 40.000 60.000 45.322 14.678 
434 116.000 33.000 60.000 47.490 12.510 
435 121.000 2 6 • 00 0 60.001) 48.686 11.314 
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TABLE -- 1 4 CONTINUED 
pOJN T FCT NT LOCATION INPUT SURFACE SU~FACE 
ND• X-COORD V-COOP'.:> Z-VALU1= VALUE RES IOUAL 
436 125.000 25.0CIO 60 .ooo 48.994 11. 006 
437 132.000 20.000 60 .ooo 46.684 1:'! • 316 
438 103.000 51.000 60. 000 40.240 p; .• 760 
439 l 06 • 000 45.0CO 60 .ooo 41.419 18.581 
440 110.000 40 • 000 60. 000 44 .153 )5.847 
441 115.000 33.000 60. 00 0 46.383 13.617 
442 121.000 26. 000 60 .ooo 46.442 13.558 
443 127.COO 20.000 60. oo a 42. ll 0 17.890 
444 137.DOO 1 7 .ooo 60 .oo 0 44.146 15.854 
445 131.000 18. oco 60.000 41.121 18.879 
446 121.000 20.oo•J o.o 36.592 - ::t:. 592 
447 125.000 1a.ooo 0 .o 35.340 -::s. 340 
448 128.000 14.000 o.o 25. 208 -2s.2oa 
449 131.000 14 .ooo o.o 28.356 - .;e. 356 
450 134.000 13.0CO o.o 27.882 -i7.882 
451 ]40.000 13.000 o .• o 35. 447 ·- :?5. 447 
452 14'9.000 16 • 00 0 30 .ooo 47.659 -17.659 
453 148.000 14.000 30. 00 0 45.772 -15.772 
454 145.000 14.000 30 .oo 0 43.709 -13.709 
455 14 3 • 00 0 12.000 30 .ooa 35.827 -5.827 
456 140.COO 12.000 30.000 31.721 -1.721 
457 136.000 11.000 30 .ooo 21.639 e.361 
458 133.000 12 • 000 30. 00 0 22.317 7.683 
459 128.COl'J 13.000 30 .oc, 0 21el47 a.es3 
460 126. 000 12. 00() 30.000 14.859 15 • 141 
46t 126.000 15.CCO 30 • 000 27.007 2.993 
462 123.000 14.000 30 .ooo 20.864 9.136 
463 123.0CO 1 7. 00 0 3(,. 000 30.801 - 0 • 801 
464 119.000 17.000 30 .ooo 27.834 2.166 
465 119.000 20.000 30 "000 34.941 -4.941 
466 118.l)(lQ 18.000 30.000 29.757 0.243 
467 102.000 52.000 55 .ooo 39. 544 15.456 
468 1C4.COO 47.CCO 55. 000 39.894 l !: .1 06 
469 1ca.ooo 41.000 55 .ooo 42.218 12. 782 
470 111.coo. 36.000 55. 00 0 4.J.531 11.469 
471 116.000 30.QQO 55 .ooo 45.332 .;. 668 
472 1.20.000 2s.ooo 55 .ooo 44.179 J0.821 
473 125.0CO 20 • oc,o 55. 000 40. 216 14. 7A4 
474 130.000 17.000 55.000 37. 380 17.620 
475 101.000 51.000 64 • 000 38.156 i;:5.844 
476 104.0('10 45.000 64 • !)O 0 39.151 f4.849 
477 1C7.000 40.000 64 .ooo 40.669 f:J.331 
478 110.ooc 35.000 e4.ooo 41. 923 22.077 
479 1 04 .ooo 30.000 64 .ooo 34.221 ~9.779 
480 118.000 2s.ooo 64 • 000 42.248 fl.752 
48! 123.000 20.000 64 .oo 0 38.360 f5.c40 
482 100.000 so.ooo o.o 36.761 - ::6. 761 
483 103.COO 44 • 000 o.o 37.675 -37.675 
484 108.000 37.000 o.o 40. 596 - 40. 596 
485 110.000 32.000 o.o 40.388 -40. 396 
486 115.0CO 27.000 o.o 41.639 -,n.t:39 
487 120.oco 21.000 0 .o 37.757 -:.7. 757 
488 107.COO 39 • 00 0 43. 000 40. 279 2.721 
489 1 04 • 000 44.000 43 .ooo 38.780 4.220 
490 102.000 48.000 43. 000 38.081 4.919 
491 99.000 49 .oco 30.000 35.376 -5.376 
49? g7.ooo 4 7 • 00 0 30 .ooo 32.727 -2.727 
493 100.000 42.000 30. 000 33. 897 -3 • 897 
494 103 • coo 42.000 30 • 00 0 36.961 -!:.961 
495 104.000 35.000 30.000 35.732 -5.732 
496 108.0(10 34.000 30 .ooo 39. 312 -9.312 
497 10.9.000 29. oco 30 .ooo 36 • 870 -6.870 
498 113.000 2 7. 00 0 30 • 000 39 .. 768 -9.768 
205 
TABLE -- 14 CONTINUED 
POI NT FC!NT LOCATION INPUT SURFACE SUJ:;FACE 
NO• X-COORD Y-COORD Z-VALUi:: VALUE RESIDUAL 
499 113.000 22.0(11) 30.000 .34 • 115 -4.115 
500 118.00() 21.000 30 .ooo 36.094 -6.094 
501 117.000 1 9 .oco 30.000 31.392 -1.392 
502 t03.000 58.000 SC .OOO 42.116 7.884 
St:' 3 105.000 56 • 000 50 .ooo 43.564 fe436 
504 I 02 • 000 58.COO 50.001) 41.248 e.752 
505 103.000 54 .noo 50 .ooo 41.195 a.sos 
506 102.000 56.0C>O 50. 000 40.782 s.21a 
507 ll'.H eOOO 57.000 5() .ooo 40. 121 g. a 79 
508 102.coo 54 • 000 50 .ooo 40.205 9.795 
50g 101 • ooo 53.000 50 .ooo 38.880 11. 120 
510 c:;c; • 000 57. OC 0 50 .ooo 38.330 11.670 
511 ga.coo 56.000 50.000 37. 115 12 • 885 
512 100.000 53 .ooo 50 .ooo 37.893 12 • 107 
513 g7. '.)00 55.000 o.o 35.869 - ::s • 869 
514 94. 000 61. oo a c.o 35. 720 -::5.720 
515 so.coo 68.000 0 .o 35.471 -~5.471 
516 86.{'!00 75. ooo o.o 35.203 -~5 .203 
517 83 .ooo 81 .ooo o.o 34.650 -:::4.650 
518 78.000 91.000 o.o 32 • 776 --::.2.776 
519 73. 000 100.000 o.o 31.132 -:::1. 132 
520 S6.000 54. 000 33 .oo 0 34.619 -1.619 
521 95.000 52.000 33. 000 32.<i57 0.043 
522 c;a.ooo 50.000 33 .not) 34-.906 -1. 806 
523 97.000 48 • 00 0 33 .ooo 33.101 -o .io 1 
524 88.000 99 • oc ,) 34.001) 27.919 6. 081 
525 81.000 94 • 00 0 34 .ooo 31.221 2.779 
526 86.COO 97 • 00 0 34. 000 32.802 1.198 
527 90.000 81.000 34 .ooo 34.651 -0.651 
528 95.000 73. on~ 34.000 37.447 -3.4-47 
529 100.000 65 • co 0 34 • 000 40.463 -€.463 
530 1g.oon 97.000 66 .ooo 30 • 763 ~5.237 
531 88.000 83.')00 66. oco 34.005 :?1.995 
532 9? • 000 77 .oo ::l 66 .ooo 35.932 :Z0.068 
533 C:.7.COO· 69.000 66.000 38.695 ';.7.305 
534 102.000 61.000 56.000 4le677 ~4.323 
535 75.000 1 01 • 00 0 40 .ooo 30.618 9.382 
536 ao.ooo 95.IJOQ 40. 000 .31.108 e. 892 
537 85 • 000 87 .ooo 40.000 32.899 7.101 
538 89.000 8(' • 00'.) 40. 000 34.855 5.135 
539 94.000 72.0QO 40.01)0 37.238 2.762 
540 SB.COO / 66 .ooo 40 .ooo 39.276 o.724 
541 101.000 60.000 40. 000 40.770 -C.770 
542 74 .coo 102.000 56.000 30 • 625 fS.375 
543 78.000 97.000 56 • 000 30.926 ~5.074 
544 82.01')0 90 • 000 56.000 32.311 23. 689 
545 87.000 82 • 000 56 .ooo 34-.287 ;1.713 
546 92 .o,:,o 73 • 00() 56.000 36.504 19.496 
54 7 97.000 65.00'' 56.000 38.596 17. 404 
548 100.noo 58.000 56.ooo 39.498 16.502 
549 76 .ooc 100.000 t:0.000 30.e33 f9e367 
550 79.000 c;;s.ooo 60 .ooo 31.281 ;a.719 
551 84.000 q6 • QOO 60.000 33.316 26.684 
552 eq.ooo 77 .ooo 60 .ooo 35.438 .:.4.563 
553 <;.3.000 70.000 60. 000 36.896 .:3.104-
554 9Q.OOO 59.000 60 .ooo 38.907 ;1.093 
555 <l6.0CO 65 • 000 60 .ooo 37.978 ~2.022 
556 75.000 101.000 40. 000 30.618 9.382 
557 78.000 86.000 40 .ooo 34.437 s. 563 sse 81.000 90.ono 40 • 000 32.475 7.525 
559 85 • 000 82.000 40 .ooo 34.319 5. 681 560 fH:::.ooo 76. 000 40 .ooo 35.557 4.443 
561 92.000 71 • 000 40. 000 36.541 3.459 
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562 gs.coo 65 • 00 Q 40 • 000 37.369 2. 631 
563 ,;g. 000 ss.coo 40 .oc 0 38.6.30 l • 370 
564 74 • 000 101.000 31.000 30.757 0.243 
565 77.000 96.000 31.000 31.376 -o • 378 
566 so.ooo 90.000 .31 • 000 32 .666 -1.666 
56 7' 84.000 83.000 31 .ooo 34.143 -3.143 
568 ea.coo 75 • 000 31 .ooo 35.462 -4.462 
56Q g3. l')O I) 67. 0-00 31.000 36.607 -5.607 
570 97 .ooo 59.000 31 .ooo 37.277 -6.277 
571 90.000 70.000 36.000 35.773 0.227 
572 g3.coo 65.001') 36 • 000 36. 227 -0.227 
573 <;6.COO 59.000 36 .ooo 36.498 -o .498 
574 99.000 53. 000 36.000 36. CJ27 -o. c;2 7 
575 l 01 • 000 50.000 36.000 37.780 -1.780 
576 90.000 71.000 29.000 35.864 -6.864 
577 aa.ooo 74.0CO 29.000 35.484 -6.484 
578 f: 7. 000 t 09.000 30 .ooo 31.120 -1.120 
579 73.COO 1 01 • 00 Q 30. 000 30.914 -0.914 
580 77 • 000 94.000 30 .ooo 31 • 998 -1.998 
581 ao.ooo 88.000 30 .~oo 33.318 -3.318 
5A2 84. ()00 81 .. 000 30.00() 34.577 -4.577 
583 87.CCO 76. 000 30 .ooo 35.275 -5.275 
584 73.000 9g .,'.')(}".) 30.000 31. 393 -l .393 
585 76.000 93.001) 30 .ooo 32.605 -:::.605 
586 79.000 '36.000 30 • 000 34.163 -4.163 
587 82.01'0 82.000 30.000 34.575 -4.575 
588 84.000 76 • 000 30 .ooo 35 • 1 C' 3 -5.103 
589 87.000 72 • 000 30.000 35.205 -:; .2 ,:)5 
590 89.000 66.000 3(' • 0<' 0 34. 626 -4.626 
591 q2.oco 63. cc 0 30 • 00 0 35.138 -e.138 
592 ~1 • 000 60 • D00 30 • 000 33 • 503 -3.503 
593 ~5.000 57.000 30.000 35.002 -5.002 
594 c;::1.000 55.000 30 • 000 32 • 690 -2.690 
595 94 • 000 5.3 .000 30 .ooo '32 • 579 -2.579 
'596 96. COO· :=;s.ooo 30 • 000 35.020 -5.020 
597 60 • ()00 121.000 56. 000 37.129 18. 871 
598 t:4.000 116.000 56 • 000 33.692 ~2.308 
599 68.0CO 110.000 56. 000 31.372 24.€28 
600 72 • 000 105.')00 56.001) 30 • 669 25 • .331 
601 74.COO 102 .. 000 56.000 30.625 2!5.375 
602 59.000 120.000 o.o 35.738 - ~!:. 738 
603 e::2.000 117.000 0 .o 33.925 -33.925 
604 65 .coo 113.000 o.o 32.132 -32 .132 
605 68.00C 109.or,o o.o :u • 137 -3lel37 
605 73.000 102.000 o.o 30.750 -~0.750 
607 70.f)OO 106.00') o.o 30.801 -::o. 801 
608 55.000 62 • 000 o.o 28.349 -fB.349 
60() 56.0".)0 60 • 00".) o.o 26. 1 71 -26.1 71 
610 61).000 59.000 o.o 27.091 -;7.C91 
611 62 • 000 56.000 o.o 24.437 -;4.437 
612 65 .00() 56.000 o.o 25.460 -25.460 
613 66 • 000 53 • 000 o.o 22.983 -f2.983 
614 71.000 !=2.000 c.o 23. 488 -23.488 
615 71 .ooo 49.0CO o.o 21.6<;;6 -; 1. 696 
616 74.COO 50.000 o.o 22.917 -.::2.~17 
6.17 75 • 000 47.000 o. 0 21. e55 - .: 1. E55 
' 618 76.000 49.000 o.o 22.876 -::2.876 
619 89.1)00 31.0C'O 33.000 28. 1 78 4. 822 
620 86 • 000 36.000 33 • 00 0 2s.2gg 7. 701 
621 E?..000 38.000 33 • 00 0 23.679 9.321 
6n 7'9 • 01)0 40.000 33 • 00 0 22.464 J0.536 
623 79.000 38.000 .33.000 23.138 9.862 
624 82.(\01) 36.000 33.000 24.546 e.454 
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625 86 • ooc 33.00() 33. oc 0 26. 729 e.271 
626 93 .ooo 2s.ooo 30 .ooo 31.114 -1.114 
627 go.ooo 30.000 30 • 000 28.802 1.198 
628 90.000 27 • 00 0 30 .ooo 30. 553 -0.553 
629 es.coo 33.000 .30 .ooo 26.636 3.364 
630 81 .ooo 36.001) 30.000 24.419 e.sai 
631 81.000 34.000 30 .oco 25.748 4.252 
t32 84.000 31.000 30 .ooo 28.134 1.866 
633 87 .t'CIO 29. 000 30 .ooo 29.507 0.493 
634 63.COO so.ooo 40 .oo 0 19.446 i:0.554 
635 62 .ooo 53 .ooo 40 • 000 21.376 18.622 
636 58.000 54.000 40 .oo 0 19.969 i:0.031 
637 56.000 57.000 40 .ooo 22 .058 17 .942 
638 78.001) 41 • 000 39 .ooo 22.049 16.<;51 
6.39 77.000 3'9.000 39 .ooo 22.408 16 .592 
640 75 .ooo 43.000 39. 00 0 21.1<;5 17.805 
641 73 • 000 42.000 39.000 20.821 18.179 
642 70.000 46.000 39 .ooo 20.259 l"l.741 
643 66.000 46.000 39.000 18.920 ~0.080 
644 63.000 49. 000 39.000 18.820 :20.180 
645 58.COO 53.000 39 .ooo 1 a. 924 20.076 
646 54 • 000 57.000 39 • 000 20.289 18.711 
647 Bl.ODO 35. oc 0 38.000 25.034 12 • 966 
648 79.001'.'l 35. 00 C 38 • 00 0 24.928 13.072 
649 76.000 39.000 38 .oo 0 22.2s1 15. 749 
650 73.000 39.000 38.000 21.807 15.1g3 
651 70.COO 43.000 38.000 19.979 10.021 
652 65.000 44 • oc 0 38.000 18.315 19.685 
653 c3 .OO(I 48.0C'O 38.000 18.300 19. 700 
654 ec;.ooo 4-8.000 38 .. ooo 15.942 ;2.058 
655 59.000 51 • 00 0 38. 000 17. 829 .20.1 71 
656 56.000 53.000 38.000 17.312 c~,. 688 
657 54.C.OO 52.000 38.000 14.438 23.562 
658 52.000 61.000 10 • 000 24.213 -14.213 
65'9 54.000· 59.00!) 10.000 23.122 -13.122 
660 e3.ooo 25. oc 0 52. 000 35.172 16 • 928 
661 a2.coo 23.000 52 • 00 0 38.865 13 • 1 35 
662 79.0CO 27 • oc I) 52 • 000 34.563 17.437 
663 76 .ooo 27. coo 52 .ooo 36.440 15.560 
664 73.000 31.000 52 .ooo 30.568 '"'1 • 432 
665 70.0ClO 30.000 52. 000 33.830 18.170 
666 69.000 34.000 52 .ooo 26.684 2!:.316 
667 65 • cco 34 • oc.o 52 • 000 27.406 24.594 
668 65.000 3 7 • Q(I 0 52 • 00".l 22.6~9 .29. 361 
669 t:2.000 36.000 52 .ooo 24.lCO c7.9l)O 
670 59.COO 41.000 52.0DO l 7. 027 :::4.973 
671 54 • 000 42 • 00 0 52 .ooo 13.725 ::e.21s 
672 55.000 44.000 52. 000 12.915 39.085 
673 53 .ooo 57~000 a.ooo 19.276 ,- 11. 276 
674 52.000 60.0IJO a.ooo 22.646 -14.646 
675 55.000 53.000 s. 000 16. 401 -11.401 
676 52 • oc 0 55 .ooo s.ooo 15.510 -10.510 
677 5o.C00 50.000 o.o 14.729 -14. 7.29 
678 55.000 48. 000 o.o 12. 804 -12.804 
679 52.0CO 51.000 o.o 11.431 -11.431 
680 53.000 53.000 o.o 14.358 -14.358 
681 ss.ooo 46 .ooo 6.000 12.4€:3 -6.463 
682 e.2. ooo 49.000 6.000 10.245 -4.245 
683 54.COO 44 .ooo a.ooo 12. 208 -4.208 
684 51.000 47.000 e.ooo a.781 -0.781 
685 53.000 43 • 00 0 s.ooo i2.193 -4.1 ·93 
686 51.0('IO 45 • 00 0 s.ooo 9.312 -t.312 
687 25.000 104.000 o.o 28.226 -28.226 
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688 26.000 97. 00 0 c.o 24.875 -24. e7s 
689 29 • 000 95.000 o.o 31.194 - .: 1. 194 
(:)90 30.000 90.000 o.o 28.697 -28.697 
691 35.000 85.00"J o.o 35.101 - ::s. 1 01 
692 3 7 • ")0 0 so.000 o.o 32.859 -~2.859 
693 41.000 75.000 o.o 32.835 -:.::2. 835 
694 46.000 68.000 o.o 28.744 -2e.144 
695 !: 1 • 1)0 0 63.000 o.o 26.383 -26.383 
696 57.COO ss.ooo o.o .?.4 • 126 -24.126 
697 c:2.000 54. 000 o.o 22.344 -22.344 
698 70.000 49.000 o.o 21. 429 -21 • 429 
699 12.000 115.000 2.000 :u • 771 - 29. 771 
700 15.000 110.000 2.000 18.664 -16.664 
701 1 7 .ooo 110.0(10 2.000 22.226 -~0.226 
702 18.CICO 106.000 2.000 15 .. 911 -13.911 
703 2,.000 105.000 '2 • 000 21.l!:3 -19.183 
704 21.000 101.000 2.000 15.786 -13.786 
705 23.000 100.000 2.000 20.012 -1a.012 
706 26.000 96.000 14-.000 23. <;64 -9.964-
707 21.000 92.000 14.000 22.61-9 -S.619 
708 :::o.·JC'O 89.000 14.000 27.618 -13.618 
709 :;:,s.coo 95.000 l!t..000 20 • 128 -6.128 
710 35.('{\Q F\2.000 14.000 31.298 -17.298 
711 38.COO 79.0('10 14 .oo Q 33. 443 -19.443 
712 41.000 73 • 000 14.000 29.383 - .15. 383 
713 50.000 63.000 14.00:'.\ 25.263 - 11 .263 
714 l O • ')0 0 1)8.000 o.o 1.338 -1•338 
715 12.coo 109 .001) o.o 9.535 -9.535 
716 13.000 Hl4.000 o.o -2. 664 2. 664 
717 16.0IJO 11).] • 0 0 0 o.o 4.383 -4.383 
718 16.000 99.0IJO o.o -4 • 099 4.099 
719 2 0 • 000 96.000 o.o 5.068 -5.068 
720 20 • 000 95 • 000 11.000 3.387 7.613 
721 24.000 92.000 11.000 13.og3 -2.093 
722 214 •')CO, 89.00!) 11 .ooo 8.426 2.574 
723 ?8. 000 96.000 11 • 000 17.60A -:6.608 
724 28.COO 83.000 11 • 000 12.491 -1 • 491 
7?5 33.000 so. Q('.11') 11 .ooo 22 • 967 -11.967 
726 35.000 75.000 11.00') 19. l 81 -e. tat 
727 40.COO 6 g. 000 11.000 19.6C8 -8.608 
72A 47.()00 61.000 11 • 00·) 17. 693 -6.693 
72q 52.000 56.000 11 .oco 16.801 -5.801 
730 18.000 G5e000 o.o -4.372 4.372 
731 21 .noo 91 .ooo o.o o. 272 -o. 272 
732 27. 000 82.000 o.o 6.967 -6.<i67 
733 :.:2.000 76. 000 o.o 12.234 -12.234 
734 36.000 70.000 o.o 11.572 -11.572 
735 4-0.0QO 64 • 000 o.o 9.506 -9 .506 
736 45.000 61.000 o.o 14.307 -14.307 
737 46 • 001' 57.000 o.o 9.595 -<;i.595 
738 51.000 55.000 o.o 14.295 -14.295 
739 52.000 52.000 o.o 12.259 -12.259 
740 16.<'00 94 • 000 o.o -14.851 14.851 
741 15.000 91.000 o.o -26. 302 26.302 
742 3.000 110.000 o.o -4.529 4.S29 
743 10.000 100.000 o.o -25.114 25.114 
744 1.000 109.000 o.o -13.797 13. 797 
745 16 • 00'0 93.000 6.000 -17.065 23.065 
746 1q.ooo 91.000 6.000 -8. 062 14. 062 
747 20.()00 87.0()0 6.000 -11.883 17.883 
749 24.000 84 • 000 6.000 -0.823 6.823 74g 25.000 ao.ooo 6.000 -5.109 11.109 750 30.000 76. 000 6.000 5.473 0.527 
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751 31.000 71.000 6.000 -2.043 8.043 
752 36. coo 68.0IJO 6.000 7.300 -1.300 
753 .:8.000 63 • 000 6.000 2.575 3.425 
754 42.COO 60.000 6.000 6.632 -o • 632 
755 45 • 00 0 56.000 6.000 6.463 -0.463 
756 47.000 52.000 6.oco 5.586 0.414 
757 41.000 50.000 6.000 -4.599 J0.599 
758 16.COO 90.000 11.000 -23.863 ~4. 863 
759 1 g .ooo 86. 000 11. 00 0 -18.656 29.656 
760 23 • 000 80.000 11 .ooo -13.712 .:4.712 
761 28.000 73 • 000 l 1 .0-0 0 -8.659 19.659 
762 32.000 68.000 11.000 -5.162 16. 162 
763 .36.000 63 • 000 11.000 -2. 863 1:?.863 
764 3q.oco 59 • Q()!) ll. 000 -1. 833 12 • 833 
765 44.000 53.000 11 .ooo l.4Cll 9.509 
766 !:O.COO 4 7. 00 0 11 .ooo 7.738 3.262 
767 45.IJCO 68. OC'O 14.000 27.232 -13.232 
768 11.000 115 • oc 0 2.000 31.053 - ~9.053 
769 10.000 113.000 2.000 21.260 -1 g.260 
770 14.000 110.000 2.000 16.792 -14 • 792 
771 16.0CC 104.000 2 .oco 6.540 -4.540 
772 20.000 110 .. 000 2.000 11•398 -9.398 
773 21 • 000 99.000 a.ooo 13.015 -5.015 
774 22.000 95. oc a s.ooo 10.561 -2.561 
775 25.000 94.000 s.ooo 18.971 -10.<;71 
776 26.000 90.000 e.ooo 16.g75 -8.975 
777 30.000 87.001) 8 • 00 0 25.177 -17.177 
778 :::o .. 000 84 • 000 a.ooo 20.796 -12.796 
779 35.0CO RO• 000 a.ooo 28.264 -20.264 
780 35.000 77.000 a.ooo 23.041 -JS.041 
781 40.000 73.0("(') a.ooo 27.399 - l'~.399 
782 40.000 70.000 8.001) 21.614 -13.t::14 
783 45.000 66.000 a.ooo 23.527 -15.527 
784 50.000 61•000 a.ooo 21.930 -13.<no 
785 6 .ooo · ll3eCOO o.o 16. 524 - 16. 524 
786 6.oco 110•000 o.o Oe908 -0.908 
787 11.<'.'QO 106. 000 o.o -2.a3g 2.839 
788 12.000 1 02. 000 0 .o -11.58.3 11.583 
7fl<:) 15.CCO 100.000 o.o -5.627 5.627 
790 11.000 96.000 o.o -6.411 6 • 41 l 
791 9.000 114.000 o.o 24.752 -;;4.752 
792 7 • 00 {) 113 • 00 0 o.o 17.638 -17.638 
79.3 20.000 11 s.000 o.o 37.006 -~7.006 
794 17.000 tl6.0CO o.o 38. 2 74 -38.274 
795 1s.ooo 11!:>.000 o.o 33.921 -:::3.921 
796 22 • 000 111.000 0. o 31.211 -::1.211 
797 26.0CO 1 1 l • co 0 o.o 34.S77 - ::4. 977 
798 24.000 1C7.000 o.o 29.097 -;;9.097 
7'99 28.000 99.000 (i. 0 30.843 -30.843 
800 30.000 PH .000 c.o 35.096 -~5.096 
801 27.')00 l 07. 000 o.o 33.194 -:::3.194 
802 -g2.oco 51 • 00 0 o.o 30.258 - ::c. 258 
803 30.COO 99.000 o.o 34.526 -~4.526 
804 29.001) 97.000 o.o 31.777 -~t.777 
805 33 • 000 94 • 00 0 o.o 37.890 -"27.890 
806 32.')00 <)l. OOrJ o.o 34.285 -24.2':35 
807 36.COO 87.000 o.o 38. '<;67 -:::8.967 
808 36.000 84 • 00 0 o.o 36.029 -.?6.-029 
809 39.000 01.000 o.o 38., 046 -::a.046 
8tr) 41.000 77 .oo 0 o.o 35.975 -::5.975 
811 45.000 72.000 o.o 34.194 -~4. 19.4 
812 47.000 68.,0CO o.o 30.122 -io.122 
813 ::0.000 6 7 • 000 o.o 31. 894 -':: 1. 894 
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814 51.000 64.00() c.o 28.019 -~8.019 
815 52. 000 65.000 o.o 30.564 -.;0.564 
816 1 8 • ".)0 t;' 110.00'.) o.o 23 .902 -~3.go2 
817 22.coo 110.aco o.o 29.763 -2<;.763 
818 23.000 102.000 o.o 22.183 -c2. 103 
819 E4 • 000 30.000 o.o 29.032 -29.032 
820 82 .ooo 29.000 o.o 30.509 -30. 50~ 
82 l 8).000 34.000 0 .o 25.748 -;;!5.748 
822 77.000 32.000 o.o 28.041 -28.041 
821 76.COO 37.!)00 o.o 23. 332 -23.332 
824 73.".JOO 35.0QO o.o 24.992 -c4.992 
825 71 • "lOO 40.000 o.o 20.q94 -20.994 
826 67. '.)00 39.0CO 0 .o 20 • 869 - (:0 • 869 
827 (:,6.000 44 • 000 o.o 18.690 -18.691'.! 
828 61 .ooo 43.000 o.o 16.765 -16.765 
R29 60.000 47. 000 o.o 16.222 -16.222 
830 56.000 47 • 00 0 o.o 13.370 -13.370 
8)1 57.000 50.000 0 .o 15.571 -15.571 
832 83.000 26 • 0()() 23. 000 33. 841 -10.841 
833 83 • 000 28.000 23 .ooo 31.369 -8.369 
834 eo.ooo 27. 00 0 23.000 34.011 -11.llll 
A35 78.000 31.000 23. 000 29.091 -6.091 
836 74. 000 31.001) 23 .ooo 30 • 227 -7.227 
837 12.coo 35. 00 0 23. 00 0 25.041 -2.041 
838 68 • 000 35 • 00 0 23 .oo 0 25.314 -2.314 
839 66.000 39. 000 23.000 20. 689 2.311 
840 e:4 • 000 38.000 23. 00 0 21.336 1. 664 
841 62.DOC. 42.000 23.000 17.593 5.407 
842 58.000 42.000 23 • 00 0 15.816 7.184 
843 56.00() 46.0/)0 23. 00 0 13. 251 c;. 749 
844 55,.0CO 45.000 23 .ooo 12. 583 10.417 
845 S4.COO 23.000 o.o 31.532 -~1.532 
846 92 • 000 24.000 o.o 31.793 -:: 1. 793 
847 SA.COO 26.000 o.o 31 • 742 -31.742 
848 89.COO· 27 • oc 0 o.o 30 • 720 - ~o. 720 
849 86.000 2 7 • 00 0 o.o 31.466 -:::1.466 
850 85 .oco 30.000 o.o 28.903 - 2e. 903 
851 84 .ooo ~9.000 o.o 31.052 -::1.052 
852 <;7.COO 19.000 18.000 30 • 1 l 7 -12.117 
853 94. o~o 22 • 00 0 18.000 31.764 - 13. 764 
854 91.000 21 • 000 18.01)0 33.732 -15.732 
855 89.000 25.00 0 18.000 32.196 -14.196 
856 87.000 23. 00 0 18.000 34. 946 -16.946 
857 84.000 27.000 18.000 32.165 -14.165 
858 84.000 25 • 00 0 18.000 34.568 -16.508 
859 ':.7. 000 1 8 • 01) 0 39 .ooo 29.675 9.325 
860 93 • 000 20.000 39.000 32.700 t:.300 
861 '38. 000 22.000 39 .ooo 35.172 3.828 
862 E4e001'.'1 24.000 39.000 35. 842 3.158 
863 83.1'.)00 22 • 000 39 .ooo 39.443 -o. 443 
864 91.000 19. 000 39 .ooo 34.561 4.439 
865 77.COO 42.0C'O 40 • 000 21. 702 18.298 
866 77.000 44.000 40 .ooo 21. 714 18.236 
867 74.COO 44.000 40 • 000 20.988 19.012 
868 72.000 4 7. 000 40 .ooo 21.110 18.890 
869 68. oc 0 4 7 .ooo 40 .ooo 19.940 ~Q.060 
870 66 .. 000 5(1.000 40. 000 20.735 .19.265 
871 58.000 119.000 22 .ooo 34.607 -12.6C7 
872 cl.COO 115 • oc I) 22 • 00 0 32.524 -10.524 
.'\73 65.000 11 0 • 000 22 .oo 0 31.268 -9.268 
874 69.000 105.0CO 22 .ooo 30 .926 -8.926 
875 72 • 000 10 1 • oc 0 22. 000 31.0'98 -9.098 
876 55. 000 120.000 24 .ooo 35.006 -11.006 
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877 5R.OOO 11 7.000 24 .ooo 33.239 -<;.239 
878 c3.ooo 110.001 24.000 31.356 -7.356 
879 68.000 104.001) 24 .ooo 31.242 -7.242 
880 11.000 100.000 24.000 31.591 -7.591 
381 53.000 120.':')0() o.o 34.933 -14. 933 
882 56.000 1 \ 7.000 o.o 33.146 -::3.146 
883 60.()00 112.000 o.o 31. 706 -::1 • 706 
884 e:3. 000 !08 .ooo o.o 3t.47l -.-=t.471 
885 c6.ooo 104 • 000 o.o 31 • 705 -~t.705 
886 fr9.000 1 00 • 0('10 c.o 32.178 -32.178 
887 56.000 115~0CC 50 .ooo 32.467 17.533 
888 65.000 103.000 50 • 000 32.354 17.646 
889 52.000 119.00".) 3.000 34.337 -J.1.337 
B91J 51.·)00 118.000 3.000 33.991 -30.991 
891 55.QOO 115.000 3.000 32.573 -L9e573 
8G2 55.000 113.000 3.000 32.453 -e9.453 
893 59.000 110.000 3.000 31.942 -28.942 
894 59.000 l'J7.000 3.000 32.821 -i;9.821 
A95 €4.000 103.000 3.000 32 • 714 -;;9.714 
896 61.000 104.000 3.000 33. 435 -::o. 435 
897 so.ooo 11 7. 00 0 o.o 33.878 -::3.878 
898 !:'5.000 111.000 o.o 32.755 -:::!2. 755 
899 62 • 000 102.000 o.o 34.066 -~4.066 
goo 55.00') 110 • 00 0 33 • 000 33.050 -0.050 
901 51.000 115.1)00 33 • 000 33.365 -0.365 
902 c:2.000 101 .ooo 33 .ooo 34.64 7 -1.647 
903 49.000 117. oo a o.o 34 • .t34 -34 • .134 
904 53 • 000 112.000 o.o 33 • 11 7 -33.117 
905 57.000 1Q6.000 o.o 34.095 -34.095 
906 61.000 101.000 o.o 35.168 -35.168 
907 43.000 120.000 0 .o 37.,397 -::7.397 
908 46.000 117.000 Cl• 0 35.087 -::!5.087 
909 so.coo 113.000 o.o 33.864 -::3. e64 
910 54.000 108.000 o.o 34•301 -.'34.301 
911 58.000· 103.000 o.o 35.453 -35. 4!:53 
912 60.000 100.000 0 .o 36 • 391 -::6 •. 391 
91 3 42.000 120.oco 3.000 37.859 -34. E59 
914 Jg.coo 121.000 3.000 40 • 181 -::37.181 
915 41. 000 117•000 3.001) 37.083 -::4.083 
916 46.0(10 116. 000 3.000 34.974 -~1.974 
917 44. 000 113.000 3.000 36.067 -::3.067 
919 49.COQ 112.000 3.ooo 34. 4<;l8 -.?1.498 
919 4 8 • 000 108.000 3.000 36.897 - ::3. ag7 
92') ::1.')00 \07.000 3.000 35.311 -Z2.311 
921 St.COO 104.000 3.001) 3A. 410 -:'?Se41C 
922 73.000 ()8.000 50 .ooo 31.697 18.303 
923 77.CCO gq.ooo 50 • 00') 33.753 16.247 
924 so.ooo 82 .ooo 50 .ooo 34.924 15.076 
925 f'!6 • 000 70.000 50.000 34 • 742 15.258 
926 eg.ooo 64.000 50 • 00 0 34.011 15.-989 
927 72 • 000 99.l'JOO 32 .ooo 31.641 0.359 
928 76.0CO 90.000 32 • 000 33e714 -1.714 
929 91 • 000 79.000 32.000 35.174 -3.174 
930 86.COO 68. 000 32 .ooo 34.290 -2.2qo 
g31 89.000 63 • 00 r, 32 • 000 33.(:57 -1.657 
932 72 • 000 98.000 50 .ooo 31 • 976 18.024 
933 74.000 93.0DO 50 • 000 33. 242 16. 758 
934 78.000 d4 .ooo 50 .ooo 34.991 15.009 
935 t:2.('1)0 75 • 000 50 .ooo 35.158 14.842 
936 86.COO 67. 000 so. 000 34.008 15.992 
937 88.0CO 6'3. ?OC 50 .ooo 33. 251 16.749 
938 72.000 g 7. oc 0 40.000 32.342 7.658 
939 76 • 001) 87. oo·o 40 .()00 34.776 5.2?4 
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POINT l=OtNT LOCATION INPUT SURF.ACE SUJ:FACE 
NO. X-COORD Y-COORD Z-Vt\LUE VALUE RE ~lDUAL 
940 e.0.000 78 .. 000 40 • 00 0 35.429 4.571 
941 e4.ooo 69.000 40.000 34.240 5.760 
942 88.000 62 • 000 40 .oo 0 32.es7 7.143 
q43 9C.OOO 61 • oc 0 40 .ooo 33.364 6.636 
944 BA.COO 61.0C:) 40 • 000 32.440 7.560 
945 90.ooc 58.000 40.000 32.100 7.900 
946 aq.ooo 59. oo n 40.00Q 32.021 7 .979 
947 65 • 00 ') 1 02 • 00 0 23.000 32.776 -9.776 
948 c:i. ao 0 l 01 • 000 23 • 0'10 :14.152 -11.152 
94q 69.001) 97.000 23 • oc 0 33.469 -10.469 
95() 67.000 96.000 23.000 34.940 - 11. 940 
951 72.000 91.000 21.000 34.909 -11 • 909 
952 70 • 1)00 39.000 23.000 36.830 -13.8"10 
951 75.000 83 • 000 23.000 36.310 -13.310 
954 74.000 80 • 000 23.0(l') 37.247 -14.247 
955 78.000 76 • 000 23.000 35.890 -12.890 
956 77.noo 72 • 00 0 23.000 35.548 -12.548 
957 so.coo 70.000 23.000 34.501 -11.501 
958 7q.ooo 66 • oco 23 .00() 33.078 -10.078 
959 83 .1)00 63 • 00 0 23.000 31 • 891 - e. 891 
960 82 • 000 6('1 • OfJ 0 2].000 30.21)6 -7.206 
961 87.000 54.000 23 .ooo 23.69A -s.6gs 
962 86.'10() 51.001) 23.000 26.E47 -3.847 
963 70.()00 1 00 • 000 o.o 31 • 869 -::t.869 
964 6q.ooo 99.000 o.o 32.575 -~2.575 
965 7? • 000 95.000 IJ. 0 33.152 -::J.152 
966 74.000 90.000 o.o 34.452 - :::4. 452 
967 76. nco 85 • 00 0 o.o 35.396 - ~5. 396 
968 1~.000 91.000 o.o 34.460 -:::4.460 
969 77.000 a1.or0 o.o 35. 925 - :;5. 925 
970 80.000 77 • 000 o.o .,5.461 -::5.461 
971 e0.ooo 73.000 o.o 35.169 -;:5.169 
972 IB • 000 70.000 o.o 34.417 -~4.417 
973 e3.ooo 66 • 000 o.o 33.170 -:::3.170 
974 86.COG 64 • 000 o.o 32.975 -::!2.975 
975 86 • 000 60.000 o.o 31.231 -~1.231 
976 89.000 58.00'1 o.o 31.569 -~1.569 
977 89.100 54 • 00') o.o 29.709 -i:9.709 
978 c7. on o 101.000 52.00'.) 32.465 19.535 
979 74.000 87.0CO 52. 000 35 • 582 L'>• 41 8 
980 70.000 g6. O(Hl 52.001) 33.513 18.487 
981 78 • 100 77.000 52 .ooo 35.916 16.084 
982 82.000 6 7 • 00 0 52 .ooo 33.468 18.!:32 
983 e6.ooo 59.000 52. 001) 30 • 748 c1.2s2 
984 88.000 54.001 ~2 • O<'O 2'9.183 22 • S 1 7 
985 153 • 000 100.000 15.000 34.733 -19.733 
986 65.000 97.000 15.000 35.452 -c0.4ti2 
987 67 • 000 q2.00•'.) 15.000 37 • 148 -::2.148 
988 10.000 88 • 000 15.000 37.258 -.:2.258 
989 70.COO 85. oc 0 15. 00 0 38.348 -23.348 
990 74 • 000 79.000 15.000 37.321) -.22.320 
991 74.000 76.000 15.000 37.252 -.:2.252 
992 77.000 70.000 15 • 00 0 34.955 - 19. g55 
993 80.000 63 • 000 15 .ooo :J l • 594 -16.5g4 
994 85.000 52 • 00 0 1 s. 00 0 26.882 -11 • 882 
995 6~. coo 99 .OO() 30 • 000 35 • .342 -5.342 
qg6 68. 000 38.000 30.000 38.477 -8.477 
997 74.000 74.0f..l) 30.000 36. 949 -6. 949 
9gg 84.0('0 52 • 0 !)() 30 .ooo 26.501 ].499 
999 79.000 E2.000 3(1.000 31.010 -1.010 
1000 62 • 000 99 .oo 0 o.o 35.904 -::5.904 too 1 t:6.COO 91.000 o.o 38.321 -::A.321 
1002 70.!JOO 82.000 o.o 39 .. 078 -::9.078 
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POI NT FC I NT LOCATION INPUT SURFACE SUFFACE 
Nl • X-COORD Y-COORD Z-V 1\LUE VALUE RESIDUAL 
1003 74 • 000 T2 .000 o.o 36.438 -::6.438 
1004 78.000 6.3.00() o.o 31.574 -31.574 
1005 84 • 000 50.00:) o.o 25.594 -25.594 
1006 t 1 • 000 qg • 00 0 0 .o 36.485 -2c.485 
100 7 €3.COO 93.000 o.o 39 • l 84 -3g.1 e4 
1008 66.000 8 J .coo o.o 39.338 -19. 338 
1ooq 6 7 • 00 0 ~4 • ".)00 o.o 40.530 -40.530 
1(11 0 70 • 000 80.000 o.o 39.314 -:: g. 31 4 
10 1 1 71.000 75 .ooo o.o 38.433 -::8.433 
1012 74.000 70.000 o.o 35. 72.4 -35.724 
10 l 3 75.000 o5 .on o o.o 32.988 -:!!2.988 
1014 7!',.000 61 • 000 o.o 30.392 -30.392 
1()15 79.000 57.000 o.o 27.997 -27.997 
101 6 83.000 51.000 0 .o 25.678 -f~.678 
1017 83.000 49 • 00 0 o.o 24.816 -24.816 
10 l 8 so.ooo 53.000 12 .ooo 25.830 - 13. 830 
1019 ao.ooo 51.000 12.000 24.785 -12.785 
1020 7<:J.000 53.000 12 • 00 I') 25.604 -13.604 
1021 80.'}00 so.oco 12.000 24.311 -12.311 
1022 81.000 52.000 1;1.000 25.552 -13.552 
1023 78 .. ')00 54 • 00 0 9.000 25.996 -t6.q96 
1024 79.000 56.000 9 .. 000 27.382 -18.382 
1025 76.000 58.000 9.000 28.361 -19.361 
102 6 77" 000 61 .ooo 9.000 30 • 381 -;r:t.381 
1027 74.000 63. cc :J 9.000 31.852 -.'.:2.852 
1028 74 • 000 67.000 9.000 34.298 -;,:5.298 
1029 71.000 69.000 9.000 36.183 -ta. 1 a3 
1030 7'?. • 000 72 .. 00() 9.000 37.166 -28.166 
1031 69.()00 73.000 9 .ooo 38.777 - .i:9. 777 
1032 70.0()0 76. 000 9.000 39.112 -.::0.112 
1033 £:::7.0l'.'O 77.000 9 .. 000 40.875 -:21.975 
1034 68.000 81.000 9.000 40.424 -.::1.424 
1035 64.000 83.000 9 .. 000 42.751 -:::3. 751 
1036 65 .ooo 87.001) 9 .o O 0 40.906 -..; 1. 906 
1037 t:2.000· 87.000 9.000 43.017 -::4.0l 7 
1038 63 .no-1 91.000 9.000 40.371 -::1.371 
1039 co.ooo 91.000 9.000 42.500 -::3 • 500 
1040 62.00C 95.000 9.000 38.575 -29.575 
1041 57.0C\O 95.000 g.ooo 41.961 -::2.961 
1042 co.noo 98.000 9.000 .J7.799 -.::8. 799 
1043 54.00') 9Q • 000 9.000 40.791 -~1. 791 
1044 57.000 1 02 .ooa 9.000 36.691 -27.691 
1045 52.000 l 02 • 00 0 9.000 39.487 -.30.487 
1046 54 .ooo )07.000 9.000 34.858 -;;s.ess 
1047 89.000 53.000 50. oc 0 29.247 20.753 
1048 90.000 50.000 50 .ooo 28.535 fl.465 
104g Sl.000 57.000 so.ooo 32.235 17.765 
1050 S4 .coo 52.000 50. 000 32.158 17.842 
1051 97.000 46. ono 50. 0()0 32.372 17.628 
1052 100.coo 40.0CO 50.000 33 • 33 3 16.667 
1053 104 • 000 34 • 000 so.ooo 35.432 14. 568 
1054 ~2.000 55 • oc,o 42 .ooo 31.996 10.004 
1055 c;,3 .coo 53.000 42 • 00 0 31.825 lo. 1 75 
1056 96 • 000 46.000 42 • 000 31 .. 4<;,7 10. 503 
1057 100.000 39.000 42 .ooo 33.084 a.qus lose 103 .. 000 33 .ooo 42 .ooo 34.296 7.704 
l05g so.coo 5 7. 000 50 .ooo 31.650 18.350 
1060 92 .noa 53 • 000 so. oco 31.117 tR.883 
1061 96.000 45 • t)".) () so .ooo 31.170 18.830 
1062 <;;9 .. '.)00 39.000 50 • 000 32. 198 17.802 
1063 10,.000 32. 000 50 .ooo 34.045 t:i.955 
1054 <;;').000 56 • 000 40 .ooo 31 • 197 a.ao3 
1055 93 • 100 49.000 40. 00 0 30. l 73 9.827 
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pQINT PCINT LOCATION INPUT SURFACE SUJ:;FACE 
NO• x-c cci:;;io Y-COORD Z-VALUI= VALUF. RESIDUAL 
1)66 <;6.000 43 • 000 40 .oo 0 30.592 9.408 
t 1)6 7 <;g.000 37. 00 0 40 .ooo 31.828 B.172 
1J68 1 02 .'100 3 l • oc 0 40.00".l 33. 0 93 6.-907 
t069 105.000 32.000 50 .ooo 35.669 J 4.331 
1070 1'3>3.COO 20.000 50 • oco 36.295 13. 705 
1071 112.000 23.000 50 .ooo 34. 782 15.218 
1072 go.ooo 54 • 000 o.o 30 • 281 -20.2,91 
107:-J c;1.ooo so.coo o.o 29. 168 -2<;.168 
1074 s2.ooo 50.000 o.o 29.847 -:.:9.847 
1075 92.000 4 7. oo a o.o 28.730 -2q.730 
1076 S4 .000 45.0C-O o.o 29.557 -:.:9.557 
1077 95.000 41 • 00 0 o.o 29.369 -:c9.369 
1078 <;7.000 40.000 o.o 30.732 -30.732 
tC79 97.000 36.000 o.o 30.238 -::0.238 
108 J 100.000 34.000 o.o 32.170 -:?2.170 
1081 100.000 30.00,:) o.o 31.743 -.;:1.743 
1082 102 .. 000 30.000 o.o 32 • 889 -::2.889 
1083 1C2.(l00 27.000 o.o 32.198 -::2.198 
1084 105.000 26.000 o.o 33.235 -::3.235 
1085 105.COO 23.00(1 o.o 31.41G -::1.419 ,_ 
1086 10-6.000 24.000 o.o 32. 497 -::2.497 
1087 109.000 22.000 o.o .31.954 -::1.954 
10P3 109.0('C 21.000 o.o 30.759 -30. 759 
1089 l C4 .000 31 • 00 0 50 .ooo 34 • 533 15.467 
1090 107.00.0 27.0CO so.ooo 34.977 15.023 
1 1091 112.00,:, 22.00.:, so.ooo 33.501 16. 499 
t 1092 104.000 ::JO• 00 0 50 .oo,, 34.221 15.779 
{ 1093 106.0CO 27.()0() 50. 000 34. 325 15.675 
' 1094 111.000 22.000 50. 000 
32 .. 933 17.067 
l 1095 110.000 21 • !')Q Q o.o 31.147 -~1.147 
't 1096 112 .r,oo 1 9 • 0(.\ 0 o.o 28.804 -f8.804 
't 1097 114.COO 19.00() 0 .c 29.674 -c9.674 
"L 109f\ 113 • 00 ') 20.000 o.o 31.CC8 -~1.008 
( 1099 115.000 19.0QO o.o 30.195 -~0.195 
t 1100 11 7. no O· 18.000 o.o 29.137 -29.137 
't'' 1101 115.01)(' 20.00" o.o 32.126 -:::2. 126 
' l . 1102 124.000 13.000 43 .oo 0 17.636 :.:5.364 
I" 1103 120.coo 14.000 43. oc 0 18. 9€2 24. 038 ,, 
11, 1104 120.coo 16.000 43.000 25.610 17.390 
f:; 1105 1C!5.000 22.000 50 • 000 30.654 19.346 
1106 109.0(10 20.oco 50.000 29.428 20.572 
1107 112.coo 18.000 50 .ooo 26.894 2'3.106 
1108 1113.000 1 7. 000 so.ooo 27.219 22 • 781 
1t 09 113.000 1 7 .oo 0 47.000 25.028 ;1.972 
1110 114.DOO 15. OC 0 47.000 20.066 26.934 
1111 117.000 16. 000 47-.000 2:3. 941 :;3. 059 
1112 118.COO 14.000 47.000 18.026 ;:a.c:;;74 
1113 1C6.000 21.000 33. 000 29.q39 3. 061 
1114 1oc.i.000 19.00r) 33 .ooo 27.93'9 5.061 
1115 111.000 18.000 33.000 26.623 6.377 
1 t 16 110.coo 17.0'JO 33.000 24.472 e.. 528 
11 t 7 106.000 19.00() 33 .ooo 27.633 5. 367 
111 !3 107.01')0 1 a. oo a 28.000 26.190 1 • 81 0 
111 9 112.000 15•000 28 .ooo 19.833 8.167 
1120 118.000 13.J'.'IOO 28.000 14.344 13.656 
1121 124.000 12.000 28.000 t3.277 14. 723 
1122 124.000 11.coo o.o ~.516 -S.516 
1123 120.000 12.000 o.o 1 o. 988 -10.c;;ae 
1124 122.000 1 1 • 00 0 o.o 7.306 -7.306 
1125 120.000 11.000 o.o 6.A28 -6.428 ,. 1126 119.000 11.000 o.o 6.110 -6. 110 
1127 117.COO 11•000 0 .o 5.738 -5.738 
· 1128 114.0CO 12.000 o.o 9.927 -9. 927 
21 5 
TABLE -- 1 4 CONTINUED 
POINT FOTNT LOCATION INPUT SURFACE SURFACE 
NO• X-CCORD v-conRo Z-VALUE VALUE RESIDUAL 
1129 114.000 13.0C•O o.o 13.641 -1J.t41 
1130 119.000 12 • O'J 0 o.o 10 • 60 8 -10.6,)8 
11 31 117.000 13.000 o.o 14.052 -14.052 
1132 1og.oco 13.000 40 .ooo 14.542 2S.458 
1133 112.0011 12 • 00 0 40 .oc 0 10.233 29. 767 
t 134 113.f'OO 13.000 o.o 13.660 -13.660 
1135 108.000 15 .oo 0 o.o 20.235 -.rn.23s 
1136 111.000 13.000 o.o 13.942 - 1.3 • 942 
1137 113.000 14 • (\00 34.000 16.942 17.058 
1138 tca.ooo 13.000 43 .ooo 14.962 28.038 
tl 39 106.000 14.000 43. 000 1 a. 604 24.3g6 
1140 1C!4.'.)00 15.000 43 .ooo 21.814 fl.186 
1141 103.000 is.coo 23 • 000 22.393 0.607 
114? lC0.000 18 • 00 0 23 .coo 27.946 -4.946 
1143 110.000 1 5. 00 0 33 .ooo 19.886 13.114 
1144 107.000 11.000 33. 000 24. 520 e.480 
1145 104.000 18.000 33 .ooo 26.550 e:.4so 
1146 100.000 22 • 000 33.0!lD :M.308 2.692 
11 47 85. 000 49 • 00 0 o.o 25.583 -.25.583 
tt 48 eei.o()o 46 • 000 o.o 25.IJ34 -:25.034 
1149 88.COO 52 .coo 20. 000 28. 2 58 -E.258 
ll 50 90 .ooo 48 .0.:10 20.000 27 • 771 -7.771 
1151 aa.ooo 46. 000 20 • 0(\ 0 26.002 -6.002 
1152 87 • 000 so.ooo 20.000 26.886 -6.686 
1153 86.000 50.000 o.o ?6.420 -:;6.420 
1154 87 • <10 0 46.000 o.o 25.499 -2!:.499 
1155 84 .oco 48 .coo o.o 24.815 -~4.815 
1156 86.000 44.0CO o.o 24.601 - .24 • 60 1 
1157 91.000 48. 00-') so.coo 28.404 21.596 
1158 S4.COO 42 • 000 50 .ooo 28.824 :: 1 • 1 76 
115g <;6.00IJ 37 • 00 0 50.000 29.621 20. 3 79 
.t160 99.000 31.000 50 .ooo 31.?77 J fl. 7.23 
1161 103.000 25. 00 0 50 .ooo 31.910 18.090 
1162 go.coo 47.000 44.000 27.42g 16.571 
1163 89.000 45. 00 0 41~. 000 26 • 2 78 17 .122 
1164 <;3.000 42 • 000 44. 000 28.127 1s.e73 
1165 ·n.ooo 40.000 44.000 26.685 17.315 
1166 95.COO 38.000 44 • 000 29.011 14 .989 
1167 g3.')l)O 36.000 44 • 000 27.875 16.125 
1168 t;; 7. 00(') 34 • 000 44 .ooo 30 • 1 82 13.818 
1169 96.000 31.000 44.000 29. 881 14.119 
1170 1co.coo 27.01)0 44 .ooo 31.435 12.565 
1171 99.000 26.000 44.000 31.061 12.939 
1172 1 03 .noa 23.000 44.000 30. 945 13.055 
1173 101.coo 23.0CO 44.000 30.688 13.312 
1174 lC:5.000 21 .coo 44. 000 29.781 14.219 
1175 88.000 45.000 29 .ooo 25.747 3.253 
1176 go.ooo 3g • 00 0 29.000 26.169 ?..831 
1177 94 • 000 34.000 29 .ooo 28.597 0.403 
1178 t.;5.000 31 .ooo 29 .ooo 29.507 -o .507 
1179 ~a .oo,J 26.000 29.000 30.881 -1.8.91 
1180 103 .. 000 20.001 29.000 28.834 0.166 
1181 ea.ooo 43.000 30 .O'lO 25. 3 75 4.625 
1182 90.t')OO 38.000 3C .OOO .26. 239 3.761 
1183 ,;3.000 33.000 3C' .ooo 28.361 1.639 
·. 1184 ,;5.000 27. 000 30. oco 30.506 -0.506 
1185 99.000 23.00() 30 .ooo 30.655 -0.655 
1186 87.000 44.000 o.o 25.050 - fS.050 
1187 <;Q. 000 37 • 00 D o.o 26.362 - fE. 3:62 
1188 ~3.000 31.000 I) .0 28.892 -.::8.892 
1189 <;7.1'.JOO 24.000 o.o 30.850 -30.1:50 
It 90 1 Cl .ooo 19.000 ('. 0 28.383 -28.383 
1191 106.COO 16. 00 0 o.o 22.891 -22.891 
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1192 86.000 43.00') o.o 24.462 -24.462 
1193 88.000 39 • 00 0 o.o 25.280 - ;;5. 280 
1194 91.COO 33 • oco o.o 27.702 - ;;7 • 702 
1195 c.;5.000 26.00') o.o 30.635 -::a. 635 
1196 100.000 19 .oo 0 c.o 28.724 - ;;e. 724 
1197 1 ()6 • 1)0 0 15.000 o.o 20 • 876 -20.':376 
1198 82 • 000 50.000 50 • 000 24.899 .;;5.101 
1199 e1.ooo 49.000 50 .ooo 24.167 :i5.ff33 
1200 82.0CO 46.000 so. 000 23.490 2€.510 
1201 84 • 000 46.000 50 .ooo 24.203 ;;;5.797 
1202 64.000 42. 000 50 • 000 23.631 :;e.369 
1203 86.000 42 • 0-00 50 .oo, 24e.385 .:5.615 
1204 65.000 40. 000 50 .ooo 24.060 25.c;40 
1205 e7.ooo 39.0t'O sc. 0 0 0 24. 887 25.113 
1206 87.000 36.000 50 • 0 00 25.557 f4. 443 
1207 <; 0 • 00 n 33 • 000 50.000 27.433 22.567 
1208 89.000 32.001) 50 • 000 27.664 .:2e336 
120g 92 • 000 2 7 • 000 50 .ooo 30 • 355 J(}.645 
1210 c;2 .. ooo 30.000 50 • 000 29. 0.34 20.966 
1211 ,;5.000 2s.ooo 50 • 000 30.e64 t9.136 
1212 1:,5.".'00 22.oco 50 • 000 31.380 18.620 
1211 <;7.000 22.000 50 .o 1)0 3Q.784 19.216 
1214 S7.00C 20 • 000 50 .ooo 30.437 19. 563 
1215 98.00:J p;i.ooo 50 • 000 29. 590 20.41 t' 
1216 38.000 120 • 000 20 .oo 0 39.<;62 -19.962 
1217 36.000 11 ~ • oc 0 20.000 40.332 -20.332 
1218 39 .ooo 115 • 000 20 • 00') 37.603 - 17. 603 
1219 41.000 116.000 2() .ooo 36.924 -16.924 
1220 41.000 113.(10() 20 • 000 3 6. 431 -1 t5 • 431 
1221 41 .ooo 113.000 20 .ooo 37.112 -17.112 
1222 44.0CO 111.000 20.000 36.776 -16.776 
1223 33.1)00 118.COO 50 .ooo 4-t.028 S • "ii 72 
1224 36.000 118.000 50 .ooo 39.6G1 10 • 309 
. 1225 35.000 11 s.000 50. 000 38.795 11 .205 
1226 39.000 114.000 50 .ooo 37.603 12.397 
1227 38.000 112.000 50 .ooo 38.091 11. gog 
1228 43.COO 111 .001 50 .ooo .37.114 12. 986 
1229 4C.00D 111 • 00 0 50 .coo 37.951 12.049 
1230 32.f)CO 117.000 1 oo. 000 40.618 !:9 • 382 
1231 27.QOO l 1 7 • 00 0 100 • 000 41.772 !:e.22a 
1232 31 • 00 0 114 • 00 0 100.000 38.864 f't.136 
1233 35 .ooo 114.000 100.000 38. 572 et.428 
1234 35.000 111.000 100 .ooo 38.449 c1.ss1 
1235 40. 000 110.000 100 • 000 :3e. 32 6 fl.'674 
1236 46 • 000 110.000 100.000 36.526 t3.474 
1237 48.000 107. 00 0 1 OQ .000 37.563 t2.437 
1238 51 • 000 103.0CO 100 • 00 0 39.200 co. 800 
1239 54 • 000 98.000 1 00 .001".) 41 .. 589 !:;8.411 
1240 57.COO 94. 000 100.000 42.665 !:7.335 
1241 60.000 90.000 1oc•00 0 43.053 !:'6. 94 7 
1242 e:2.000 86 • (H)O 1 00 .ooo 43.374 f6.626 
1243 63.rtOO 84.000 1 oo. 000 43.230 ~6.770 
1244 60.000 86.000 100 .coo 44.734 !:5.266 
1245 !:6.000 90.000 1 00 • 00 0 45.713 !4 .287 ,, 1246 
52 • coo 94.000 100 .ooo 45.649 ~4.351 
1247 49.000 q7.ooo 100 .ooo 44.904 !::5 .096 
1248 4 6 • 000 100.000 1 ")0. oco 43. 63g !c.361 . (24g 50.000 1oc.ooo 100.000 42.141 ':.7.859 
:12so 42.000 104.0CO 1 00. 000 41.448 ~e.ss2 
1251 46.COO 104.000 100 .ooo 40.557 !:9. 443 
;'.1252 38. ooo 1 0 8 • ('() 0 100.000 39.336 c0.664 -·1253 26.000 117.0('() 50 .. 000 41.900 e.100 
.1254 24.000 116.000 50 .ooo 40.280 9.720 
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131 3 46.COO 88.000 50 .ooo 48.872 l.128 
t.319 52.000 s2.coo so .ooo 48.278 1.722 
1320 t,6.COO 78 .coo 50 .ooo 46.087 3.913 
1321 6C.OOO 75 • 000 50 .ooo 43.443 6.557 
1322 63.000 75.000 50. OOQ 42 • 301 7.699 
132) 29. 000 108.000 l 00 .ooo 35.663 t 4 .337 
1321 ... 32.000 1 03. 00 0 100 .ooo 37 .. 798 e2.202 
1325 37.000 97 • 00 0 l 00 .ooo 43.166 ee. 834 
1326 42.000 91., 00? 1 00 .ooo 47.313 !'2.687 
1327 48.000 as.coo 100.000 48.906 !1.094 
1328 54 • 000 79.000 100.000 46.892 !:::!.108 
1329 60.COO 74 • 000 100.000 42 • 849 !:'7 .151 
1330 64 .oco 73.000 100 .ooo 40. 91 7 !:9. 083 
1331 67.COO 72. 0-00 50 .ooo 39.198 10 • 802 
1332 63.000 72 • 000 50. 000 40.674 9.,326 
1333 58.000 75.001) so.ooo 43.965 6.035 
1334 ~2.000 so.ooo 50 .ooo 47. 4 74 2.526 
1335 47.0t'lf) 86.000 50 .coo 48.902 t.098 
1336 43 • 000 90.000 50 .ooo 47.840 2.160 
1337 39.COO 94.0~0 50.000 45.158 4. e42 
1338 35. 000 98.000 50 .ooo 41.185 8.815 
1339 31.000 l 04 • 00 '.) so .ooo 36.B07 13 • 193 
1340 28.000 109.000 50 .ooo 35. 2233 \ 4. 767 
1341 68.000 71.000 1 00 .ooo 38.295 E 1. 705 
1342 70.!JOO 6().000 1 00. 000 36.500 t3.500 
1343 65 • {'()() 71.00!) 100.000 39.381 t:0.619 
1344 66.000 69.000 l 00 .ooo 37.729 t:2.271 
1345 61 .ooo 71.000 100•00 0 4-0.455 !9.545 
B46 f.0.000 73 • 0(10 100.000 42.176 E7.824 
1347 56.0C') 74.000 l 00. 000 43 .. 446 :6.554 
1348 55.000 77.000 1 00 .ooo 45.681 :4 • .319 
1349 51.000 79.000 l 00 • 0-00 46.799 !:3.201 
1350 50.('IQO 82.000 1 00 .. ooo 48.249 !:le751 
1351 47.000 R3 • 000 100 .coo 47. 933 :2.067 
1352 45.000 97.000 1 00 • 000 48.447 !:l.553 
1353 41 • 00 0 FPl.000 l 00 .ooo 46.422 !:~.S78 
1354 40.000 92.000 1 00 • 000 4-5.999 !:4.001 
1355 84 • 001) 56.000 23 .ooo 28.542 -s. 51.2 
1356 .37.000 94 • 000 1 '.JO .OOO 43.344 !:6. u56 
1357 32.()00 1 02. 000 l 00 • 000 37.7,;7 t2. 2 03 
1358 71 • ON) 68 .. 0CO 50 .oco 35.623 14 • 377 
135g 70.000 67.000 50 • 000 35.271 14.7.29 
1360 67.000 67.000 50 .ooo j5.997 14.003 
1361 64.000 69.000 50 .ooo '38.238 11.762 
1362 60.000 71 • 000 50. 000 40.614 s. 3.96 
1363 55.000 74.00() 50 .001') 43.413 6.587 
1364 50.000 79 • CO() 50 • 000 46.568 3.432 
1365 4 '> • /JO 0 84 • ')0 0 50 .ooo 47.432 2.568 
1366 41.000 as.ooo 50 .0()0 46.135 3.865 
1367 37.COO 93.000 so. orio 43.245 c. 755 
1368 34.000 98 • ooc eo .ooo 40 .o 83 9.917 
136Q 29.CCO 106.oeo 50.0CO 35.043 14.957 
1370 72 • !)00 6 • 00 0 100 .ooo 111.041 - n. 04t 
1371 65.000 67.000 100.000 36. 391 t3.609 
1372 58.000 71.COO 1 oo. 00() 40 .. 751 ~~.249 
1373 52 • 000 76.IJOO 1 00 .oo 0 44.710 !:5.290 
1374 45.COO 83 .. 000 1 00 • 00 0 46. 880 ~3.120 
1375 40.000 88 • oc 0 t oc .ooo 45.170 !:4. 830 
1376 25.000 96 • 00') 1 oo .oao 41.206 !:8.794 
1377 32.000 101.000 loo. 000 37.768 t:2.232 
1378 73 • 000 65.0()0 50.000 33.312 16.688 137g 72.!JOC 64.000 50 .ooo 32.804 17.lg6 . 13ao 69.000 65 • 000 50 .ooo 34.044 1s. 956 
21 9 
TABLE -- 14 CONTINUED 
POINT FOi NT LOCATirJN INPUT SURFACE SUFFACE 
ND• X-COORD Y-CDORO Z-VAUJE VALUE RF.~IDUAL 
1381 64.000 f:17 • 00 0 50 .ooo 36.546 13.454 
1382 58.000 70.00'1 5C .000 39.767 10 • 233 
l~A3 5?.000 75 • 000 50 .000 43.785 6.215 
t384 46.!JOO 81.000 50 .ooo 46.179 3.821 
1385 41 • 000 86.000 50 • 00{' 45. 21+6 4.754 
1386 37.00') 92.000 50 .ooo 43.05<;) c.g41 
1387 ::!3.000 98.00'l so• 000 38.832 11.168 
1388 30.0011 104.000 50 .ooo 35.707 14. 293 
1J8() 74.000 -61 • oc, 0 100.oco 30 • 459 t<J .541 
1.3QO 73.000 63 • 000 1 oo. 000 31.9€2 ee.038 
1391 71 .ooo 62 • 000 1 00 • Of' 0 31.420 ee.sao 
1392 €7.000 65 • 00 0 100.000 34.366 tS.634 
1393 65.000 65.00 0 100.000 34. 5,gg fS. 401 
1394 <"0.000 68. 000 100 .ooo 37.776 f2.224 
1395 52 .ooo 74 • CO') 1 oo. 00 0 42.775 ~7.225 
1396 46.COO 80.000 100 .ooo 45.378 :4.622 
1397 40.CCO 86.00f') 1 00. 00 0 44.140 !:5.861) 
1398 36.000 92 • 000 1 00 .ooo 41e773 !:8.227 
1399 31. oc Q 101.000 100 .ooo 36.503 f:3.497 
1400 75.000 59.000 50 • 000 29.020 2 o. qso 
140 l 76 • 00Q 56 • 00") 50 .ooo 26.994 c3.006 
1402 70.000 59.000 so. ono 28.955 ~1.1)45 
1403 70.000 F,2.000 50 • 000 31.503 18.497 
1404 t:3 .. 000 64 • 000 50 .ooo 33.647 16.353 
1405 t:: 1 • 000 67.000 so. 000 36.751 13 • 249 
1406 56.CCO 5R • OC ~) 50 .o 00 37.144 12. 856 
1407 55.000 71. 000 50 • 000 40 .411 9 .• 58Q 
1408 51 • (1(10 73.000 50.000 41.204 a.796 
140(} 48.COO 77.000 50 .coo 43.910 6.090 
1410 43.'.)00 a1.oon 50 • oc ') 43.601 f.399 
14P 40.000 85.000 50 .000 43.463 6.S37 
1412 36.COO 91•000 50 .ooo 41 • 4.1 1 e.saq 
1413 31 .ooo 110 .ooo 50 • 000 36.342 J J. 658 
1414 2a.ooo 107.000 so .a a o 34.325 15.675 
14]5 27.0C>O 110.00-0 50 • 00 'l 34.9g4 15eC06 
1416 77.000 55.000 80 • 000 26.458 ~3.542 
1417 71 .ooo 58.000 80 .coo 28.146 ::t.854 
1411' 63 • 000 63 • 00 ') ao.ooo 32.573 47.427 
1419 s~.coo 70.000 80 .000 38. 483 Jil.517 
1420 45.COO 78.000 80 • 000 42. 548 ~7.452 
1421 41.000 83.000 80 • 000 43.109 :::6.891 
1422 78.000 53.0('1) o.o 25.401 -~5.401 
1423 55.100 75.000 o.o 44.256 -44.256 
1424 76.1'00 53 • 000 0 .o 25.040 -~5.040 
1425 71.000 56.000 o.o 26.505 -26.505 
1426 7C.OOO 58.000 (i • 0 28.094 - ~8 • 094-
1427 66 • .QOO 59.000 o.o 23.678 -28 .678 
1428 c4.ooo 62.000 0. o 31.584 -:: 1. 584 
1429 6C.OOO 64 • 000 0 .o 213.275 - .:3. 275 
1430 55.000 68.000 o.o 36.785 -.::6.785 
1431 56.0')0 66 .ooo o.o 34.565 - ::4.565 
143? 52.000 69.000 o.o 36.562 -.:6.562 
1433 50.000 72.000 o.o 39. 324 - .:9. 324 
1434 46.f'IOO 76 • ()QI) o.o 41.156 -41.15'6 
1435 41 • 00 0 82.00t) o.o 42.178 -l2.1713 
1435 37.000 d8.00'.) o.o 41.339 -,i:t.339 
1437 ::?.3 • 000 96.000 o.o 38.508 -:;s.soa 
1438 79.000 52 .ooo so.ooa 25. 053 ~4.947 
1439 77.000 52. oc () 50 .ooc 24 • 631 2e.36g 
1440 74.000 54.000 50 • 000 25.380 24 • 621) 
144-t 69.000 57.00:J 50 .ooo 27.135 ~;,.e65 
1442 t2.COO 61.000 50 .00'.) 30.161 19.839 
1443 54.COO 67 • 00 0 50.000 34.958 15. 042 
2?0 
TABLE -- 14 CONTINUED 
pol NT f:= CI NT LDCAT ION INPUT SURFACE sui:.FACE 
NO• x-ccono Y-COi"JRD Z-V /\LUE VALUE RESIDUAL 
1444 43.~00 78.000 50 .ooo 40.285 g.715 
1445 4a.ono 72 • 000 so.coo 37.665 12.335 
l t146 39.000 84.0C'O SC• 000 41.267 e. 733 
144 7 35.000 91.01)0 so.ooo 39.SA3 10. 11 7 
1448 79.000 51. 000 o.o 24.532 -24.532 
14l~9 74 • 001) 53 • 00 0 o.o 24.706 - ;:4. 706 
1450 E-8.000 56.000 o.o 26 • 1 OS -26 • 105 
1451 59.00C 62 • 00 I) o.o 30.488 -30. 4 88 
145:::i 51.000 68.".)('I) o.o 34.363 -::4.363 
1453 43.COO 77.000 o.o 38.981 -~8.981 
1454 39.000 83 • 000 o.o 40.299 -40.299 
1455 35.000 90.000 o.o 39.344 -::9.344 
1456 80.000 49 • 00 0 o.o 23.877 -23.e77 
t457 77.000 51.000 o.o 24 • 079 - ;;4. 0 7q 
1458 72.COO 53.000 o.o 24. 373 - 24 • 373 
1459 f,5 .ooo 57 • 000' o.o 26.467 -26.467 
1460 59.000 61.000 o .o 2q .198 -c9.t98 
1461 49.1)00 69.000 o.o 34.090 -34. 090 
1462 fleO!'.'.'O 4 7. 000 50 .ooo 23.4-47 ~6.553 
1463 78.000 49.0CO so.ooo 23.351 26.649 
1464 72 • Q•')O 52 • 000 50 • 000 23.692 H:.308 
1465 c4.COO ~j7.()()0 50 .ooo 26 • 20 8 ;;3.792 
1466 !55.01)0 63 • 00;) 50.000 29.812 20.188 
1467 4A.OOO 70 • 000 50 .ooo 34.631 15.369 
1468 44.000 75 • cc 0 5(1. 0 CO 37.500 12.500 
1469 40.4'00 81 • 00 0 50 • 000 39.o76 10. 324 
14 70 84.000 41 .oco o.o 23.649 -23.649 
14 71 82.COO 45 • oc 0 o.o ?.3.266 -23.266 
14 72 80.000 47.000 o.o 23.152 -23.152 
1473 77.000 48.0CO o.o 22.700 -22.700 
1474 7!'. .ooo 46.000 o.o 21 • 814 -.,t.814 
1475 80.000 43 • 0()0 c.o 22.427 -22.427 
1476 79.000 43 • 000 33 • 000 22.160 10.e,.c 
1477 78.000 42.000 33. ooo 21.934 11.066 
1478 e1.ooo· 39 • 00 0 33 .ooo 23.152 9.848 
1479 86.000 37 • 000 32 .oo ') 24.968 a.0:12 
1480 E5.000 39.000 33 • !')0 0 24.199 8.801 
1481 82 • OOCI 41.000 33. OIJO 2 3. 0:3 6 g.964 
1482 54 • 000 62 • 000 c.o 27.597 - ;_7. 5')7 
1483 52.000 64 • 000 o.o 28.(}86 -;:8.986 
;,;, 1 
TABLE 15 
INPUT CATA AND RES I DU AL VALUES FOR PLAT.E 6 .. 
1/,6. STE BANK M.I\ TE PI AL • A 1 • 
CATA PCtNT LOCAT!t'N IN SY/IIAP COORDINATES { SF.E PL~-TE 13) 
VALUES IN PERCENT 
pOINl PC INT LOCATION INPUT SURFACE SUf:FACE 
NO• X-CCCRO Y-COORO Z-VALUE VALUE REHDUAL 
1 s1.ooo 148.001) o.o -5.058 5.058 
2 11 .00') 12 0 • 00 0 o.o 2.s12 -2.812 
'1 6.cco 114.0C'O o.o 2.371 -2.371 
4 30.COO 136.000 o. 0 o.a4g -o. 849 
5 12.oc,o 117•000 o.o 1. 663 -t.663 
6 21 .ooo 116.000 o.o 0 • 122 -0.122 
7 23.000 116.1)00 o.o -0.069 0.069 
8 33 • 000 12 7. 000 0 .o -0.€39 0.639 
9 35.COO 127.000 o.o -0.669 0.669 
1 0 75 • 000 136.000 iJ. 0 -15.294 15.294 
11 50.000 137.000 o.o 2.265 -2.265 
12 57 • 000 140.00') o.o o. 114 -0.114 
13 57.000 11n. ooo o.o -o • 684 0.684 
14 1 .0ory 110.000 o.o 2.235 -2.235 
15 29.COO l 19 .ooo o.o -0.770 0.770 
16 30 • 000 118.000 o.o -0.824 0.824 
17 34.001) 118.0()0 o.o -1 • 150 1. 150 
18 .33.000 121.00,1 0 .o -1.117 1.117 
1 9 40.(00 124.000 o.o -0.993 C.993 
20 40.000 125.000 o.o -0.840 0.840 
21 4G.OOO 129.000 c.o 1 • 1 1 1 -1.111 
22 !':4 • 000 132.000 o.o 2.395 -2. 395 
23 5<;.00C 138.000 0 .o Q.616 -0.616 
24 60.000 137.000 o .. 0 o.a10 -o • 81 0 
25 t?.000 1:15.0CO o.o 1•108 -1.108 
26 39.001') 122.000 o.o -1•254 1.254 
27 4t.OOO 125.0(<) o.o -0.~12 o. 312 
28 58.')00 133.000 o.o 2.516 -2.516 
29 43.000· 123.01)0 o.o -0.<;87 O.'i87 
30 ~."3 .oco 129.000 o.o 1.757 -1.757 
31 c:0.001) 130.000 o.o 2.560 -2.560 
32 t:6.000 131.0CO o.o t.31:7 -1.387 
33 c:i.Joo 134 • oc '.) o.o 1.215 -1.21s 
34 43.000 122.000 o.o -1.140 1.140 
35 52 .coo 12 7 • 00 ') o.o t.108 -t.108 
36 58.000 1 .JC. OC 0 o.o 2.503 -2 • 503 
37 45 .oco 122.000 o.o -1.011 1 • 011 
'18 50.000 1;:-5.000 o.o o.2s2 -0.252 
39 58 • 000 129.000 o.o 2.391 -2.391 
40 46.000 122.000 o.o -0.928 c.928 
41 !::3.000 126.001) o.o 1.017 -1.017 
42 62.000 130.0CO o.o 2.479 -2.479 
41 47.000 121.000 o.o -1.020 1.020 
44 56.000 126.00') o.o 1.526 -1.526 
45 64.0GO 130 .ooo o.o 2.221 -2.221 
46 44.'JCO 12...;.ooo o.o -0.324 0.324 
47 48.000 127.000 o.o o.452 -0.452 
48 54 .ooo 124.00Q o.o 0.652 -0.652 
49 66.000 130.000 I). 0 1.743 -1.743 
so 68.000 129.000 o.o 1.407 -1. 407 
51 e:i.ooo 125.000 o.o 2 .. 215 -2.215 
52 57.COO 121 • 000 o.o 0.348 -0.348 
53 55.000 123.000 0 .o o.sso -0.550 
54 51.000 120.000 o.o -0.802 o. 802 
55 47.000 118.000 o.o -1.445 1. 445 
56 ::4.000 122. 000 o.o 0 • 11 1 -0.111 
57 57.COO 12.0 • 00') o.o 0.075 -0.075 
2?2 
TABLE -- 15 CCNTI"-IUED 
pOIN T POI NT LfXAT I-ON INPUT SURFACE SU"f;FACE 
ND• X-CCCRD Y-COClRD Z-VALUE VALUE t-<E~IDUAL 
58 65.000 125.COO c.o 2.308 -2 •. 308 
59 69.000 128.000 0 .o 1 • 393 -t.393 
60 70.000 127.000 o.o le364 -1.364 
61 68.000 126.000 o.o 2.099 -2.099 
62 6g.aoo 123.000 o.o 2.117 -2.117 
63 71. 000 121.oco 0. I) 1. 952 -1.952 
64 73.1)00 123.00() 0 .o t.467 -1.467 
65 74.000 122.000 o.o 1. 394 -1.394 
66 81.000 115.COO o.o o.7es -0.785 
67 8?.000 114.000 o.o o.696 -0.696 
68 87.1)0() 108.COO o.o 0.449 -0.449 
69 96.000 97.000 o.o 0.22a -0.228 
70 107.000 85. oo 0 o.o -0.013 0.013 
71 lC<J.000 82.000 o.o 0. l 25 -0.125 
72 110.000 81 .. 000 o.o 0.076 -0.076 
73 117.0·'.)0 72 • oco o.o 0.116 -o. 116 
74 123.000 63.000 o.o 0.?97 -0.297 
75 124.000 62 • 000 o.o 0.202 -0.202 
76 129.000 56.000 o.o -o .149 0.149 
77 72.000 120 • 00 0 o.o t.868 -1.868 
78 81.000 110.000 o.o 1.059 -1.059 
79 85.000 t 17•000 o.o -2.297 2.2g7 
80 89.1)00 104.000 o.o 0.554 -0.554 
81 69.000 122.000 o.o 2.073 -2.073 
82 c 7 • COO 124.000 o.o 2.234 -2.234 
83 76.000 115.000 c.o 1. 455 -l.455 
84 78.000 109.000 o.o o.759 -0.759 
RS 78 ... 000 124.000 o.o -1. 661 l • 661 
86 eo.ooo l )8 .o,)O o.o 0.802 -0.802 
87 77.000 112 • OCi !) o.o 1.151 -1.151 
88 70.coo 120.000 o.o 1. 892 -1.892 
89 79.000 108.000 o.o 0.69'9 -0.699 
90 74.000 115.000 o.o 1 • 396 -1 • 396 
91 66 • !)(')0 124.000 o.o ·2. 234 -2.234 
92 7g. 000· 107.000 o.o o.s1a -0.518 
93 78.000 106.00() o.o o. 1 73 -0.173 
94 72.000 1 04 • 00 'l C .o -1.242 1.242 
95 70.000 119.000 o.o 1. 757 -1.757 
96 66.000 121.000 o.o 1.775 -1.775 
97 64.000 124.000 o.o 2.136 -2.136 
98 81.000 102.000 o.o -0.129 0.129 
99 86.COO 99.000 o.o 0 • 149 -0.149 
100 90.000 90.000 o.o -0.507 o.so7 
101 1 00 • 000 532.000 o.o 0.246 -0.246 
102 104.000 72.000 o.o -0.037 0.037 
103 112 .oo 0 67 • 00 0 o.o 0.72a -0.728 
104 111.000 62. 000 o.o 0.169 -0.169 
105 118.COO 60.Cl)O o.o o.919 -0.919 
106 119.0('lO 53.000 o.o 0 .513 -0 .. 513 
107 81.000 55.000 o.o 5.615 -5.615 
108 86 .ooo 106.CCO o.o 0.767 -0.767 
109 82.000 109.000 o.o 0.991 -0.991 
110 91.000 98.000 o.o o.524 -C.524 
111 96.000 95.000 o.o o.437 -0.437 
112 99. 000 89.000 o.o 0.520 -0.520 
113 105.COO 85.0CO o.o 0.411 -0.411 
114 108. t)OO 78.000 o.o 0 • 726 -0.726 
115 111.000 76 • 000 o.o 0.684 -0.684-
116 115.000 72.000 o.o 0.61)9 -o. 609 
117 121.000 65.000 c.o 0.461 -0.461 
118 128.COO 56.000 o.o 0.225 -0.225 
llg go.coo 103.DCO o.o o.soc -o.soo 
120 <;'9.000 93.000 o.o 0.266 -0.266 
223 
TABLF -- 15 CCNTI NUED 
FO INT FOI NT LOCATION INPUT SURFACE SUf;f'ACE 
NO• X-COORD Y-COORD Z-VAUJE VALUE RESIDUAL 
121 lllJ.OO') 79.000 o.o 0.45g -0.459 
122 104.000 87.000 0 .o 0.290 -o.2qc 
123 S9.000 68.000 o.o -0.955 o • .:;ss 
124 126.f)OO 59.00'J o.o 0.219 -0.219 
125 12:>.000 61 • 000 o.o 0.823 -0.823 
126 73 • 000 122.000 0. o 1. 642 -1.642 
127 ec.ooo 115.000 ,, .o t.038 -1•038 
128 85.".)00 109.000 o.o o.730 -0.730 
12 9 86 • 000 107.000 o.o o. 735 -o. 7 35 
130 e2.ooo 1 1 l • 01) 0 o.o 1.019 -1.019 
131 77.'lOO 117.000 o.o 1. 400 -t.400 
132 e2. ooo 108.000 o.o 0.922 -0.922 
133 88.000 101.000 o.o o. 582. -0.582 
134 96 • 000 91.0JO o.o 0.446 -0.446 
135 105.000 01.000 o.o 0 .656 -0 .. 656 
136 94 .ooo 70.000 o.o -1.100 1. 11)0 
137 1 21 • 000 61 • 000 o.o 0.931 -0.931 
138 8 .t • coo 108.000 o.o o. 877 -C.877 
13g ag.000 99 .ooo o.o 0.484 -0.484 
140 t;S • 000 88.000 o.o o.445 -0.445 
141 108.000 76.001 o.o 0.745 -0.745 
142 116.000 66 • 000 c.o 0.949 -0.949 
143 80.000 61.000 o.o 4.656 -4.656 
144 81.000 l 07 • 00 0 o.o o.746 -0.746 
145 E5.D00 101.000 o.o 0.310 -0.310 
146 c;2 .ooo 94.0CO o.o 0.305 -o.305 
147 g6 • 000 87.000 o.o 0 .130 -o • 130 
148 102.000 82 • 000 o.o 0.494 -0.494 
149 107.QOO 74 .O')O (l. 0 o.579 -0.579 
150 112.000 70.000 o.o o.854 -0.854 
151 79.000 106.000 o.o 0.32a -0.328 
152 !'4.000 123.000 0 .o 1.959 -1.959 
153 c:2.000 123.COO o.o 1. 713 -1 • 71 3 
l 54 61 • 000 1 ?1 .ooo o.o 1.04-7 -1.047 
155 c:6 • 000· 11 4. 00 0 o.o 0.024 -0.024 
156 70.000 109.000 o.o -o. 527 0.:27 
157 75.000 103.000 0.0 -0 .967 0.967 
158 78.000 105.000 o.o -0.038 a. 03s 
159 73 • 000 112.000 o.o 0.702 -c • 702 
160 70.COI) 116.0'.)0 o.o 1.184 -1.184 
161 1-30.000 55.000 o.o -0.2G5 0.29s 
162 133.000 52.000 o.o -o. 796 0.796 
163 134.COC 51.00() o.o -0.982 o. '982 
164 139.000 45 .oo l) o.o -t.604 t .604 
165 145.000 37.000 o.o -1.928 1.928 
166 151.(100 ~o.ooo o.o -2.553 2.553 
167 158.000 21.ooa o.o -2.204 2. 204 
16~ 159.000 20.00') o.o -2.295 2 .295 
169 164.000 14.000 o.o -t.692 1. 682 
170 lc:9.(1('0 10.000 o.o -2.351 2.351 
17t lt:9.000 9. 00 ') o.o -1.357 1. 357 
172 163.000 1 o. 0(),) 0 .o 1.347 -1.347 
173 163 .. 000 14.000 o.o -0.942 0.942 
1 74, 159 .. C'OO 12.000 o.o 1 .697 -1.697 
175 157 .. 000 15.000 o.o 1.273 -t.273 
176 158.000 17 .. 000 o.o o. 1 70 -0.170 
177 161 • 1)0 0 16.000 o.o -0.959 o.959 
178 156.0()0 15.000 o.o 1.490 -1.490 
179 157.000 1a.ooo o.o 0 • t 59 -0.159 
180 154.000 ?.t.000 o.o 0 e 199 -0.199 
181 152.000 19.CCO o.o 1 • 296 -1.296 
182 1 5<; • 0')0 17.0CO o.o -o • 343 0.343 
183 160.0()0 17.0DO o.o -o .944 C.944 
2?4 
TABLF.: -- 15 CCNTINUFO 
POINT CnJNT LOCATION INPUT SURFACE sui;FACE 
NO• X-CCORD Y-COflRD Z-VI\LUE VALUF RE~ I DUAL 
1~4 157.GGO 1 9 • 000 o.o -0.319 0.319 
185 123.000 62.000 o.o 0.4Q3 -0.493 
t 86 126.000 58.000 o.o o.426 -0.426 
1 >\7 1.30.000 54 • :>Cfl o.o -0. OH> 0.016 
188 12 7. 00 0 57.0CO o.o c.32q -0.329 
189 135.0CO 48 .ooo o.o -o .464 o.464 
}90 142.000 40.000 o.o -1.329 t .329 
191 149.000 31•000 o.o -1.632 1. e:32 
192 149.000 30.000 o.o -1 .139 1.139 
19 3 151.000 27.000 o.o -0.902 0.902 
194 156.000 21.000 o.o -o • 798 o.7ge 
195 159.COO 19 • 00 0 o.o -1. 577 1.577 
} 96 157.000 22.oon o.o -2 • l 14 2. 114 
1<°?7 153.000 27.000 o.o -2.265 2.265 
l 98 155.000 24.000 o.o -1. 8G8 1. 898 
19q 153.000 23.000 o.o -o .1 76 0.176 
200 156.)01) 20.000 o.o -0.286 o.2a6 
201 153 • 000 24.000 o.o -0.616 0.610 
202 14q.coo 28. oc 0 o.o -0.302 0.302 
203 1 49 .coo 27.000 o.o 0.046 -0.046 
204 152.000 24.000 o.o -0 .11 A 0.118 
205 123.000 60 • 000 o.o o. 779 -o. 779 
206 127.000 56.000 o.o 0 • 514 -0.514 
207 127.:'.100 55.0CO o.o o.663 -0.663 
208 133.000 50.000 o.o -0.165 0.165 
209 136.COO 45.000 o.o -o • 039 0.039 
210 141.000 39.0'.)0 o.o -0.423 0.423 
211 148.000 31•000 o.o -1.000 l. 000 
212 109.000 11.000 o.o o.742 -0.742 
213 111.000 74 .ooo o.o o. 809 -0.809 
214 113.000 73. 000 0 .o 0.758 -0.758 
215 118.COO 66. 000 o.o o. S56 -O.E56 
216 123.000 59.000 o.o 0.875 -0.€75 
217 · 129.COO 53.000 o.o o.so7 -o • 5;J7 
218 130.1)00 52.0CO o.o o. 41 7 -0.417 
219 1 31. noo 48. 00 0 o.o 0.302 -o. 302 
220 135.<'00 46. 000 o.o 0.080 -o.oao 
221 123.000 58.000 o.o o.g41 -0.941 
222 125.000 56.000 o.o o.877 -0.877 
223 131.000 5() .ooo o.o o.4q3 -0.493 
224 136.000 44 • 000 o.o 0. 194 -0,.194 
225 142.000 37.000 o.o -0.239 0.2;~9 
226 148.000 29 .ooo o.o -0.212 0.212 
227 l 22 • 000 58.000 o.o 0.996 -0.99o 
228 112.oco 69.0C'O o.o o. 826 -0.826 
229 115.000 65 • 000 o.o 0.901 -0.901 
230 114.000 68.000 o.o 0.912 -0.912 
231 124.()00 56.000 o.o 0.967 -o.<;67 
232 128.000 s1 .. ooo o.o 0.099 -0.899 
233 134.000 44.000 o.o o.686 -0.686 
234 140.000 38. 000 0 .o 0.22a -0.228 
235 147.000 30 • 000 o.o -0.130 0.130 
236 1 16 • 000 65 • 00 0 o.o 0.949 -0.«;49 
23'1 120.000 59.000 o.o o.992 -0.992 
238 126.000 52.000 o.o o.988 -0.988 
239 131.000 46 • 000 o.o 0.901 -0.901 
240 137.000 40.000 o.o 0.622 -0.622 
241 122.000 55.000 o.o 0.970 -O.<i70 
242 127.000 49.000 o.o o.9a2 -0.982 
243 135.00{} 41 • 00 0 o.o .o. 824 -0.824 
2'1'f4 l 3<:1. 000 37.000 o.o 0.64 8 -0.648 
245 140.C'OO 36.000 o.~ O. 5G8 -0.598 
246 143.000 33 .. 000 o.o 0.418 -0.418 
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TABLE -- 15 CONTfNUEO 
p(Jlf',IT PCT NT LOCATT ON INPUT SUPFACE SUFFACE 
NO. X-COORD Y-COORD Z-VALUE VAi_UE RE~ iDUAL 
247 !43.000 32.000 (). 0 0 .607 -0.607 
24~ 145.000 30 • 000 o.o o.s24 -0.524 
249 120.oco 53 .. 000 o.o o.6so -C.650 
250 12~ • 000 4 9. O'J 0 0 • o 0 .68.1 -0.681 
251 124.000 53.000 o.o o.992 -0.992 
252 126.000 46.000 o.o o.7ao -o • 780 
253 130.COO 41 • oc 0 o.o 0.819 -0.819 
254 135.1'00 36 • 000 o.o 0.929 -0.929 
255 14 2 • 00 0 .32.000 o.o 0. 795 -0.795 
256 144.00(' 2 7 • oco o.o t.087 -l.C87 
257 1 46 • 00 0 29.000 o.o 0.483 -0.483 
258 150 • 000 ~5.000 c.o 0.31a -0.318 
259 151.000 2C .oo 0 o.o 1. 258 -1.258 
260 1e3. Joo 22.000 o.o 0.216 -o • 216 
261 147.COO 24.000 o.o 1.146 -1.146 
262 170.".'IOO 9.,001) o.o -2.240 2.240 
263 166.000 e.ooo o.o 1 • 205 -t.205 
264 160.000 g. 000 o.o 2.255 -2. 255 
265 161.000 10.000 c.o 1.877 -1.877 
266 156 .ooo 14.000 o.o 1 • 706 -1. 706 
267 155.COO 13.000 o.o 1 • 922 -1.922 
268 160..000 10.000 o.o 2.046 -2.046 
26q 159.000 9 • 000 o.o 2.304 -2. 304 
270 155.000 12.0.:::io o.o 2.015 -2.015 
271 153.000 l 6 • 00 0 o.o 1.cs2 -1.652 
272 ts1.ooo 1a.ooo o.o 1 .530 -1•530 
273 154.00() 13.000 o.o 1 • 9~2 -1.932 
274 1 50 • 0 '):) t 7 • 00 0 o.o 1. 608 -1. 608 
275 140.COO 31.000 o.o l .020 -1.020 
276 136.'}00 34.000 Cl. 0 o.927 -0."927 
277 132.000 38.000 o.o 0.813 -0.813 
273 128.000 43.0()0 o.o o.764 -0.764 
279 124.000 4 7 • 000 o.o 0.629 -0.629 
280 121.000 so.ooo 0 • () 0.506 -0.506 
281 llf>.000 56.000 o.o 0.364 -0.3154 
282 110.000 62. 00 ,) o.o 0.012 -0.012 · 
283 106.00(' 67 • 00 0 o.o -0.167 0.167 
284 109.000 63.000 o.o -o.053 o. 053 
285 102.000 74 • 000 :) • I) -o • 184 0 al A4 
286 <;3.000 86 • 0( '.> o.o -0.487 0.487 
~87 85.COO 96.000 o.o -o .499 0.499 
2A8 79.000 103.000 o.o -o. 277 0.277 
289 123.1'.lOO 45 • 00 0 o.o 0.279 -0.279 
290 127.COO 40.000 o.o 0.348 -0.348 
291 135.000 31.000 o.o o.637 -0.637 
292 144.000 23.000 o.o l .206 -1. 2Q 6 
293 150.f'OO 18.000 o.o 1.555 -1.555 
294 149.00') 17.000 o.o t. 551 - 1. 551 
295 145 .oco 20. 000 o.o 1.229 -1.229 
296 140.000 25.000 o.o o.e10 -0.870 
297 138.000 28.000 o.o 0.8(19 -o. 809 
?.98 135.000 29.000 o.o o.453 -o • 453 
299 131 .oco 35.000 o.o 0.430 -o. 430 
300 125.000 40.000 0 .o 0.027 -0.027 
301 122.000 45 • 000 o.o 0.122 -0.122 
302 11a.coo 50.000 o.o 0.050 -o.oso 
303 122.000 46. 000 o.o 0.235 -o .235 
304 llR.COO 52.000 o.o o.263 -0.263 
305 120.".lOO 49.000 0 .o 0.253 -0.253 
306 78.000 104.000 o.o -0.245 0.245 
307 87.010 92.000 o.o -0.758 o.7sa 
308 96.:JOO 01.000 o.o -0.519 o.s1q 
309 '98 • 00 0 80.QO() o.o -0.278 0.27a 
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pOJ NT POINT LDCAT TCN INPUT SURFACE SU f:FACE 
NO. X-COOPO Y-CDORD Z-VALUE VALUE RE~IDUAL 
310 1C4.000 69 • ;')00 o.o -0.307 0.307 
311 101.,:,00 64 • 00 0 o.o -0.270 0.270 
312 11 7 • 000 53.0CO o.o 0.213 -0.213 
313 78.')CO 103.000 (i .o -0.452 0.452 
.314 o.o 55.000 o.o -0.678 0.678 
315 8:::>.000 ga.ooo o.o -0.691 0.691 
316 90.000 87.000 o.o -0.885 0.885 
317 <;5.000 81.000 o.o -0.689 0.689 
318 9g. '.lOO 75 • 000 o.o -o • 585 o.sas 
319 105.000 64.000 o.o -0.546 o.546 
320 10<..000 60.000 o.o -0.318 o. 318 
321 116.000 52.000 () .o -0.046 o.046 
322 138.000 26· 000 o.o C.656 -0.656 
.323 132.000 31.000 0 .o o.t64 -0.164 
324 127.000 .3 7. 00 0 o.o o.oos -0.005 
325 121.noo 44 .ooo o.o -o • 151 o. 151 
326 118.000 48.000 o.o -o • 167 0.167 
327 111.ooa 56.000 o.o -0.384 o •. 384 
328 1C7.000 61 • 000 o.o -o .506 0 .. 506 
329 ao.ooo 99 • 000 o.o -0.863 0.863 
331 87.000 89.000 o.o -1.141 1. 141 
331 ~4.000 ~o.ooo o.o -O.CJ30 0.930 
332 99.000 73 • 000 o.o -0.735 o. 735 
333 1 04 • OC'O 65 • OC C o.o -0.605 0.605 
334 lCA.000 59.000 o.o -o. 525 o. 525 
335 111.000 54.000 o.o -0.548 o.s4a 
336 116.000 48.000 o.o -0.456 0.456 
337 122.000 41.ono o.o -0.340 0.340 
338 13().00(} 3?.001) o.o -o .070 0.070 
339 134.0C".) 28.000 o.o 0.182 -.o .1 82 
340 139.000 24.000 c.o 0.€42 -C.642 
341 131.000 3C.COO o.o -o • 13 t 0.131 
342 1.J2.000 27.0<'0 o.o -o. 294 0.294 
343 136.000 26.000 o.o 0.324 -0.324 
344 137.000· 2.3.000 o.o o.1a6 -0.186 
345 14:3.COO 21 .ooo o.o 1.021 -1. 021 
346 140.001) 22 • oco c.o o.635 -0.635 
347 108.COO 56.000 o.o -0.715 o. 715 
343 111.000 52.00') o.o -o • 696 ().696 
349 116.000 4-6.000 c.o -0.650 0.650 
351) 120.000 41.001) c.o -0.637 o.e37 
351 127.COO 33.0CO o.o -o • 4 72 0.4 72 
352 131.COO 29.000 o.o -0.24-8 0.248 
353 1(5.000 61.000 o.o -o • 721 0.721 
354 104.f'OO 60.000 o.o -0.830 o. 830 
355 105.00:) 57.0CO o.o -0.857 o.e57 
356 1C7.COO 57.flOO o.o -0.745 o.745 
357 77. ')00 103.0CO o.o -0.6:?.8 o. 628 
358 76.000 11')2.000 o.o -0.99.l o.991 
359 S 1 • 00 0 97.000 o.o -1.029 1.029 
360 79.000 98 .ooo o.o -l.194 1. 194 
361 84.000 q3 • ('\00 o.o -1.124 1.124 
362 84 .ooo 90.0CO o.o -1.455 1. 455 
363 e7.ooo 86.000 0 .o -1.405 1.405 
364 90.000 85.000 c.o -1.091 1 • C91 
365 <;"il .ooo ao.ooo o.o -1.293 1.293 
366 <;2 .. 000 A2.000 o.o -1.057 1.057 
367 95 .ooo 74-.000 o.o -1.124 1.124 
368 <;5 • 00 0 77.00Q o.o -1.003 1.00-3 
369 99.000 72.000 o.o -0.798 o.798 
370 99.000 69 .. 000 o.o -0.931 o.93t 
371 102.000 67.000 o.o -0.722 o.722 
372 103.000 61 .ooo o.o -0.859 o.as9 
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POINT !=Cl NT LDC AT I ON INPUT SURFACE su,:;FACE 
NO• X-C DORO. V-COORD Z-VALUE VALUE RES IOUAL 
373 1 C/4 .• 000 63 • 000 o.o -0.717 o. 717 
174 110.000 51 • QC(') o.o -().838 0.838 
375 114.000 45. ono o.o -0.935 0.935 
376 120.000 39.000 o.o -O.e46 0.846 
377 133.()00 25. co 0 o.o -0.340 0.340 
378 134.000 23.C.00 o.o -0.371 o. 371 
379 137.COO 21 • 000 o.o -o .024 0.024 
380 141.000 20.000 o.o 0.626 -o. 626 
381 1;~5.000 19.000 c.o 1.189 -t.189 
382 146.000 18.000 o.o 1.275 -1.275 
383 140.000 20.000 o.o 0.448 -0.448 
384 135.000 21.000 o.o -c • 39 7 0 • 397 
385 1.32.000 23.000 o.o -0.725 o. 725 
386 106.()00 56.000 o.o -O.e44 0.844 
387 lOA.000 52. OQO o.o -0.893 0.893 
388 112.000 45.000 o.o -t.051 1.cs1 
389 117.000 40. 000 o.o -1.076 1.07€ 
390 123.000 34.000 o.o -0.972 0 • c; 72 
391 12s.coo 29 .ooo o.o -0.763 0.763 
392 132.000 25. 00 0 o.o -o • 517 o.s17 
393 133.000 2.1.000 o.o -0.749 0.749 
394 137.000 19.000 0 .o -o • 228 0.228 
395 142.00() 1 7. OC 0 o.o 0.536 -o • 536 
396 14A.COO 17.000 o.o t.473 -1.473 
397 104.000 54.000 o.o -0.871 0.871 
398 105.000 so .oi:o c, .o -0.866 o. 866 
399 1-oe.000 4 q • 000 0 .o -0.973 0.973 
400 110.000 43.COO o.o -1.132 1 .1 J2 
401 114.COO 40.000 r.o -1.247 1. 247 
402 116.000 35.000 o .o· -1.455 1.455 
403 121.000 33.000 o.o -1. 296 t.296 
404 124.000 2 7 .oc 0 o.o -1.471 1. 4 71 
405 129.000 2 s. 000 o.o -1.015 1. 015 
406 1 32 • 000 21 • 000 o.o -0.907 o .. 907 
407 106.COO, 54 • 000 o.o -0.890 a.ago 
408 ll0.'100 46.000 o.o -l.052 1.052 
409 1 H:, .coo 39. 000 o.o -1.222 1.222 
410 123.COO 32.000 o.o -1.169 1.169 
411 13t.'.)(')Q 24.000 o.o -o • 7<} 7 o.797 
412 133.000 1g.ooo o.o -0.914 0.914 
413 140.IJOO 17.000 0. ') 0.153 -C.153 
414 147.000 16.000 o.o 1 • 31 7 -1.317 
415 144.COO 16.000 o.o o. e20 -o. 820 
416 140.000 15.000 o.o -o • 03 7 0.037 
417 137.COO 17.000 o.o -0.414 o.414 
418 136.000 15.00C o.o -0.721 0.121 
419 131.000 16.000 o.o -1.289 l.289 
420 138.000 16.000 o.o -0.316 o.316 
421 145.000 15.000 o.o o • .g14 -0.914 
422 142.000 14. 00 C o.o o.2so -0.250 
423 138.COI) 14.000 o .. o -o.4 72 o. 472 
424 134.000 14.000 o.o -1.021 1.021 
425 128.C!OO 16.0CO o.o -1•471 1•471 
426 124 • JO 0 ?0.000 o.o -1 • 681 1. 681 
427 12 7. 00 0 27. 00 0 o.o -1.119 1 • 119 
428 126.000 23.0CO c.o -l.522 1. e22 
429 ·130.000 20.000 o.o -1 .. 257 1.257 
430 13.2.000 19 • 000 o.o -1.056 1.056 
431 1 03 .coo 53.000 o.o -0.794 o.794 
432 106.0CO 4 7. 000 o.o -0.896 o.a<J6 
433 111 .ooo 40.CCO o.o -1.229 1. 229 
434 116.COO 33.000 o.o -1.541 t.541 
435 121 • QI) 0 28.000 o.o -1. 630 1. 630 
?.?8 
TABLE -- 1 5 CONTINUED 
p'JINT PC"INT LOCATION INPUT SURFACE SUf;FACE 
NO• x-ccmm Y-COORD Z-VALUE VALUE RESIDUAL 
436 125.000 25.000 o.o -1. 506 1. 506 
a3 7 132.000 20.000 o.o -o.ge7 o.qs7 
439 103.000 s1.ooo o.o -0.724 o. 724 
439 106.000 45 .oo 0 0 • 0 -O.E64 o.864 
440 110.000 40. 000 o.o -1.178 1.178 
441 115.000 3'3.000 o.o -1 • 532 1. 532 
442 121.0(\0 26.000 0 .o -1.707 l • 707 
443 127.COO 20 • oc 0 o.o -1. 547 l • 547 
444 t 3 7 • 0(; 0 1 7 .oo 0 o.o -0.414 0.414 
445 131.000 18.000 o.o -1.238 1.238 
446 121.000 20. 00 0 o.o -t.658 1.658 
447 l 25.000 18.000 o.o -l.614 1.614 
448 128.000 14.000 o.o -1. 362 t .362 
449 131.000 14.000 o.o -1.274 1.274 
450 134.000 13.000 o.o -1.033 1.033 
451 140.000 13.000 o.o -0.206 0.206 
452 149.000 16 • 00 0 o.o 1.552 -1.552 
453 148.000 14.000 c.o 1.356 -1.356 
454 145.COO 14.000 o.o 0.826 -0.826 
455 143.000 12.000 o.o o.2so -0.250 
456 I 40.1".'00 12. 000 o.o -o • 279 0.279 
457 136.000 11.000 C .o -0.843 0.843 
458 133.000 12.000 o.o -1.097 1.097 
459 128.000 13.000 0. • 0 -1.274 t.274 
460 126.000 12.000 c.o -1 .• 062 t.052 
461 126.000 15.000 o.o -1. 433 1. 433 
462 1.23.0CO 14.000 o.o -t.165 1.165 
463 123.COO 17.0,:)0 o.o -t.524 1. 524 
464 119.000 17.000 o.o -1. 247 t.247 
465 119.000 20.000 o.o -1.558 1 • 558 
46n 118.1'100 18. 00 0 o.o -1.275 t.275 
467 102.000 52.000 o.o -0.658 o.6se 
46A 104.000 4 7.00 0 o.o -o. 687 o.687 
469 108.000 41 .ooo o.o -1.017 t.017 
470 111.000- .36.0CO o.o -1 .286 1.286 
471 116.(100 30.000 o.o -1.624 1. t?.4 
472 120.000 25.000 o.o -1.741 1.741 
473 125.000 20 • 00 0 o.o -1. 654 1. 654 
474 130.000 l 7 .oo 0 o.o -1.362 1. 362 
475 101.000 51.000 o.o -0.465 o.465 
476 104.00() 45. 0()0 o.o -0.611 o. 611 
477 101.coo 40.0('fJ o.o -o • 893 0.893 
478 110.000 .35.000 o.o -1.195 1 .195 
479 104.COO 30.000 o.o -0.078 0.01s 
480 1 18 • 00 0 25.000 o.o -1.708 1.708 
481 123.000 20.oco o.o -1. 692 1. 692 
482 100.000 50.000 o.o -o • 21 8 0.218 
483 1 03 • 000 44 • 00 0 o.o -0.401 0.401 
484 108.000 37.000 o.o -0.977 0.977 
485 110.000 32.000 o.o -1 .165 t.t65 
486 115.0C'O ? 7 • 000 o.o -1.578 1.578 
487 120.000 21.000 o.o -1.670 1.670 
488 1C7.000 39.0CO o.o -0.876 <:l.876 
489 l 04 .coo 44 .coo o.o -o. 57.1 o.s11 
490 102.coo 48.000 o.o -0.439 0.439 
491 '99.000 49.00') o.o o.075 -0.075 
492 <;;7.000 4 7 • 00 0 0 .o o. 776 -0.776 
493 100.coo 42.000 o.o o. 370 -0.370 
49t,1. 103.000 42.000 o.o -0.306 0.306 
495 104.000 '35.000 o.o -0.238 0.238 
496 108.000 34.000 o.o -0.927 C.927 
497 1ce.ooo 29.000 o.o -Q.790 c.190 
498 113.000 27.000 o.o -1.403 1. 403 
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Ff"J INT r::r I NT LOCAT l ON INPUT SURFACE sui:;FACE 
ND• X-CCORO Y-COORD Z-VALUE VALUE. RE::IDUAL 
49C) 113.000 7-2.000 o.o -1.117 1.117 
500 118.000 21.000 o.o -t.558 t.558 
501 l 17 • 01) 0 19.()00 o.o -1.290 1.290 
502 1 03 • 000 58.000 o.o -0.884 o.aa4 
503 105.000 56.000 o.o -0.876 0.876 
504 102.000 58.000 o.o -o. 871 o. 871 
505 10.3.000 54 • 000 o.o -o • ~24 o.824 
506 102.000 56.000 o.o -o. 822 o. e22 
507 101.000 57.000 o.o -o • 7,; 7 o.797 
508 102.000 54.000 o.o -0.749 o.749 
509 101.oao 53.000 o.o -0.590 C.590 
510 <;<; • 000 57.000 0 .o -0.608 0.608 
511 <;8.000 56.001) o.o -0.381 o. 381 
512 100.noo 53.000 o.o -0.449 0.449 
513 g7 • 000 55 .. 00 0 o.o -0 .. 095 0.095 
514 94 • coo 61.000 o.o -0.235 0.235 
515 c;;o. ooo 68.000 o.o -0.509 0.509 
516 86.000 75 • 000 o. 0 -0.945 o. 945 
517 83 • 000 81 .ooo o.o -1 • 3c;5 1.3g5 
518 78.000 91.000 o.o -J.950 1.eso 
519 73 • (),)Q 100.000 o.o -1. 694 t.694 
520 So.COO 54 • 000 0 .o 0.24-7 -0.247 
521 95.000 52 • 000 o.o o.769 -o. 769 
522 sa.ooo 50.0CO o.o 0.214 -0.214 
523 <;7 • ')0 0 48.000 o.o o.677 -0.677 
524 88.000 99.000 0. /) Q.398 -0.398 
525 81.COO 94. 000 o.o -1.441 1.441 
526 86.!)00 97.000 o.o -1.452 1. 452 
527 90.000 f31 .ooo o.o -1.349 l • 349 
52'1 <;5.000 73.000 o.o -1.139 1.139 
529 1 00.000 65.CC'O o.o -0.939 0.939 
530 79.COO 97.000 0 .o -1.342 1. 342 
531 88.')00 83.0CO o.o -1.454 l.454 
532 s~. ono 77.0CO o.o -l.2!16 1. 286 
533 ;7.000• 69.000 0 • 0 -1.052 1.os2 
534 102.000 61.DOO o.o -0.895 o. 895 
535 75.COO 1 01 .ooo o.o -t.320 1.320 
536 80.000 qs.000 o.o -t.457 1.457 
537 as.coo 87 .oo 0 o.o -1.553 1. 553 
538 sq.ooo 80.000 () .o -1.437 1.437 
539 94.000 72. • OC•O o.o -1.171 1. 1 71 
540 <;;,9.00C 66 • 000 o.o -0.994 0.994 
541 101.000 60 .-:,oo o.o -C.889 0.889 
542 74.l'lOO 1.02.000 (I .o -1 • .298 t • 298 
543 78.000 97.CCO o.o -1.478 1.478 
544 82.000 90.001) 0 .I) -1.664 1.664 
545 €7.000 82 • 000 o.o -1.532 1 • 5-32 
54fi 92.000 73.0CO o.o -1. 210 1.210 
547 97.0IJO 65.000 o.o -o • 948 O.Q48 
548 100.000 58.000 o.o -0.769 o.7r:,9 
549 76.000 100.oco 0. () -J.331 1. 331 
550 79.000 95 • 00 0 o.o -1.581 1. 581 
551 84.000 86 • 00'.) o.o -1.655 1.655 
55~ 89.000 77.000 o.o -1.366 1.366 
553 g3. 000 70.000 o.o -1.067 1.067 
554 99.000 59.000 o.o -0.743 0.743 
555 96.COO 65 • cc 0 o.o -0.898 Q.898 
556 75 .ooo 1n1.ooo o.o -1.320 1.320 
557 78.000 86.000 o.o -1 • 524 1.524 
558 81.000 90.0CO o.o -1.740 1. 740 
559 85.000 82 .ooo o.o -1.565 1. 565 
560 89.000 76 • 000 o.o -1.308 1. 308 
561 92.000 71.000 o.o -1.085 t.085 
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po INT l=OI NT LOCAT I CN INPUT SURFACE SUAFACE 
NO• x-C OORD Y-COORD Z-VALUE VALUE RE~IDUAL 
562 95 • 00 0 55.0C1' o.o -o. 822 0.622 
563 c:;9.000 58.000 o.o -o • 679 0.679 
564 74.000 101.000 o.o -1.454 t .454 
565 77 • 000 96 .OC<> o.o -1.698 t.698 
566 80.000 90.0C',J o.o -1.792 1. 792 
567 84.000 83.000 (). 0 -1.602 l.602 
568 E!A.000 75.000 0 .o -1.166 1.166 
569 93.000 67.000 o.o -0.809 0.809 
570 97.0,)0 59.01')0 o.o -o • 5.l l o. 511 
571 90.000 70.000 o.o -0.793 0.793 
572 93.!)00 65.000 o.o -0.582 o. 582 
573 <;6.000 59.000 o.o -f).353 0.353 
574 99.000 53.000 o.o -o. 282 0.282 
575 1 01 .ooo 50.000 o.o -o • 398 o.398 
576 90.000 71.000 o.o -0.918 0.918 
577 BR .-'.)00 74.000 o.o -l.054 1. 054 
578 c7.ooo 109.000 o.o -1.010 1.010 
579 73.000 101 .ooo o.o -1.576 t .576 
580 77.000 94.000 o.o -1 • 833 1. 833 
581 80.000 '.98. 000 o.o -1 • 776 t.776 
582 e4.ooo s1 .ocrn o.o -1. 465 1. 465 
583 f:7.COQ 76 • 000 0 .o -1.186 1.186 
584 73.C(')O 99.0CO c.o -1.791 1 • 791 
585 76.010 93.000 o.o -1.892 1. 892 
586 79.000 86.000 o.o -t.611 1.611 
587 a2.oco 82.01'."·0 o.o -1.420 1.420 
588 84.000 76 • 001) c.o -o • 795 o.795 
5B9 8 7 • '10 0 72.000 o.o -o. 627 0.627 
590 8-9.'.)()() 66.000 o.o 0.041 -0.041 
591 92.000 63. 000 o.o -0.120 o. 120 
592 91 • JOO 60.000 o.o 0.646 -0.646 
593 gs.cc,~ 5 7 • 000 0 .o 0.093 -0.093 
594 93.000 55.00J o.o 0.920 -o. 920 
595 ~4 • 0()0 53.000 o.o 0.924 -0.924 
596 ,;5.coo· 55.0CO c.o 0.123 -0.123 
597 60.001) 121.000 o.o 0.874 -C.874 
598 64.000 116. 000 0 .o 0.205 -o • 205 
599 t.a.cco 110.000 o.o -o. 629 0.629 
600 72.000 105.000 o.o -1.osa 1.osa 
601 74 • ,)QO 102.000 0 • i) -1.29A 1.298 
602 59.000 120.000 (I. 0 0.421 -0.421 
603 1:::2 • 000 11 7. ori o · o.o c.123 -0.123 
604 65 .t'1('') 113.000 o.o -0.405 0.405 
605 68.010 ,09.000 o.o -O.S55 o.ass 
606 73.000 102.000 o.o -1.435 1.435 
607 70.000 106.000 o.o -1.165 1. 165 
608 55.COO 62.000 0 .o 1 1 • 5 82 -11.582 
609 56.000 60.000 o.o 11.318 -11.318 
610 60.000 59 .0".)0 o.o 11.424 -11.424 
611 E2.000 56.0CO o.o .10.915 -10.915 
612 cs.coo 56.000 o.o 10.748 -10.748 
613 fc. coo 53.000 o.o t O • 203 - JO. 203 
614 11.,100 52.000 o.o g.368 -<..368 
615 71 • C 00 49.000 o.o 8.945 -8.945 
616 74.000 50.000 o.o a.s2s -8.525 
617 75.000 47.000 o.o 7.969 -7.969 
618 76.000 49.000 0 .o 7.943 -7.q43 
619 eg.ooo 31.000 o.o 2.933 -2.933 
620 86 .ooo 36.000 o.o 4.l42 -4.142 
nit 82 • 000 38.000 o.o 5.128 -!:: .128 
622 7~.000 40.000 o.o 5. <;II+ 7 -5.947 
623 7<;.oco 38.000 o.o 5.396 -5.396 
624 82.0(10 36.00~ o.o 4.659 -4.659 
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PO IN 1" POI Nr LOCAT [ ON tNPlJT SURFACE SUf<FACE 
NO• X-COORD Y-COORD 2-VALUE VALUE RE~ IOUAL 
625 86 • 000 ::33.000 0. () 3.617 -?.617 
626 <;;3.000 25. 00 0 o.o 1. 844 - 1 • 844 
627 c;o. coo 30.000 o.o 2. 671 -2 • 671 
628 90.noo 27.0CO o.o 2.262 -2.262 
629 85.000 33.000 o.o 3.706 -3.706 
630 Rl .'100 36.000 o.o 4.720 -4.720 
631 el.COO 34.000 o.o 4.113 -4. 113 
632 f!t~.ooo 31.000 o.o 3.248 -3.248 
633 87.000 29.01)0 o.o 2.734 -2.734 
634 63. 000 50.000 c.o 9.058 -9.058 
635 62 • 000 53.00') o.o 10.090 -10.090 
636 58.000 54 • 000 o.o 9.686 -9 .. 686 
637 56.000 57.000 o.o lo •. 392 -10.392 
638 78.000 41 .OO<J o.o 6.302 -6 • 302 
639 77.000 39.000 o.o 5.768 -5.768 
640 75 • 000 43 • 00 0 o.o 7. 099 -7. 099 
641 73.000 42 .ooo o.o 6.793 -6.793 
642 70 • f'.'100 46.000 o.o a. t 76 -e.116 
643 66 .. ooo 46 .. ooa o.o 7.745 -7.745 
644 6.3 • 000 49.00!J o.o 8.591 -a.591 
645 58.0(11) 53.000 o.o 9.206 -9.2')6 
646 54.0CO 57.000 o.o 9.743 -9.743 
647 81.000 35.000 o.o 4.426 -4 .426 
648 7'9 .oor:, ::\5.0•JO o.o 4.392 -4. 392 
649 76.000 39.000 o.o 5.758 -E.758 
650 73.000 39 • coo c.o 5.496 -5.496 
651 70.000 43 • coo o.o 6.961 -6.961 
652 65.000 44.CCO o.o 6.366 -E.366 
653 t:3 .ono 48 .cc 0 o.o 8.079 -8.079 
654 59.000 49. 00 0 o.o 6.596 -6 .596 
655 59.000 51.000 o.o s.4a2 -s.4s2 
656 !::6 • coo 53.000 o.o 8.449 -8.449 
657 5/-1- • 000 52.0(;0 o.o 6.779 -6.779 
658 52 • 000 61 .()00 o.o 10.646 -J0.646 
659 54.<'.'00- 59.000 o.o 10.571 -10.571 
660 83.000 25.000 o.o 1. 384 -1.384 
66l 82.000 23.000 o.o 0.563 -o. 56.3 
662 79.000 27. 000 o.o 1.102 -1 .1 02 
663 76 • 000 27 • 00 0 o.o 0.029 -0.029 
664 73.000 31.00() o .. o 1.007 -1.0;)7 
665 70.000 30.000 o.o -1 .. 176 1. 176 
666 69.000 34.COO o.o lel45 -1.145 
667 65 • •100 34.000 Ci. 0 -1.258 1 .258 
668 65 .ooo 37 • 00 0 o.o 1 • 261 -1.261 
669 €:::>.000 36.000 o.o -1.664 1.664 
670 59.000 41.000 o.o 0.779 -0.779 
671 54.000 42.000 o.o -2.463 2 • 4'6 3 
672 55.000 44 • 00•) o.o o.s27 -0.52 7 
673 53 • coo 57.000 O·. 0 9.337 -9.337 
674 !"2.000 60.000 o.o 10.282 -10.282 
675 55.00C 53 .OOC> o.o 7. 988 -7.988 
676 !:2.000 55. 000 Q .o 7.675 -7.675 
577 56.t'."OO so.ooo o.o 6.474 -6.4 74 
679 55.000 4 8 • 00 0 o.o 4.261 -4.261 
679 52.000 51.0CO o.o 4.677 -4.677 
680 53.0CO 53.000 o.o 6. 901 -6 • ..;o 1 
681 !::5.000 46.000 o.o .2 .46 7 -2.467 
682 !32.COO 49.?00 o.o 2.899 -2.899 
683 54 • 000 4,4 • 00 0 o.o -0.338 o.338 
684 :: l • ')QO 4 7. 00 0 o.o 0.046 -0.046 
685 53.COO 43 • 00 0 o.o -2. 334 2.334 
6Bo 51.000 45.000 0 .o -2.103 2. 1()3 687 25.COO 104.000 o.o 1. l 12 -1.112 
2.12 
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ND• X-COOPD v-comrn Z-VALUE VJ.\LUE RE~IDUAL 
68'3 26.000 97 • 000 o.o 2.273 -2. 273 
689 2 9 • OD 0 96.000 o.o 3.258 -~.258 
69'.'.l 30.000 90 • 000 o.o 4.466 -4.466 
691 ~'5.000 85 • 00 ,) o.o 6. 872 -6.872 
692 .37.COO 80.000 o.o 7.956 -7.956 
693 41 .ooo 75.000 o.o 9.445 -'9.445 
694 46.000 68.000 o.o 10 • 4 40 - 10. 440 
695 ~1.000 63 • 000 c.o 10.942 - 10. 942 
696 57.000 58.000 o.o 10.955 -]0.955 
697 t:2.000 54.COO o.o 10.412 -10.412 
698 70.000 49 • 00 0 o.o 9.047 -<;.047 
699 12.000 115.00(') o.o 1.160 -1.160 
700 15.000 110.000 o.o -0.028 0.028 
701 17.001) 11 o. no o o.o 0.047 -0.047 
702 18.000 106.000 o.o -0 .1 OR 0.108 
703 21 .ooo 105.000 o.o 0.397 -0.397 
704 21 • 000 101.oor, c.o 0.488 -0.488 
705 2.3.000 100.000 o.o 1.110 -1.110 
706 26.000 96 • 000 o.o 2.380 -2.380 
707 27.000 92 • 000 o.o 3.067 -3.067 
708 30.noo 89.000 o.o 4.549 -4.549 
709 25.000 gs.ooo o.o 2 .o 81 -2.081 
710 35.000 82 • 000 o.o 7.072 -7.072 
71 1 38.1)00 79.000 o.o 8 • .370 -8.370 
712 41 • ()(\ 0 73. 000 o.o 9.228 -9.228 
713 50.000 63.COO c.o 10.612 -10.612 
714 10.000 1os.coo o.o -0.671 0.671 
715 12.000 109.000 o.o -0.323 0.323 
716 13.~00 1 ')4 • 00 0 o.o -1.424 t.424 
717 16.000 1 03 .oc 0 o.o -0 • 848 o.848 
718 16.000 99.0CO o.o -1.5.30 1. 530 
719 20.000 96.000 o.o -0.140 0.140 
720 20.000 95.0CO o.o -0.260 0.260 
721 24.00".) 92 • coo o.o 1 • 603 -1.603 
722 .24 • 000 89.000 0 .o l • 30 8 -1. 308 
723 28.000 36.000 o.o 3.4e5 -3.4E5 
724 28 • 000 83.0CO o.o 3.040 -3.040 
725 33.COO 80.000 o.o 5. 987 -5.887 
726 35 • 00 0 75aOCO o.o 6.142 -6.142 
727 40.000 69.00') 0 .o 7.556 -7.556 
728 47.C:OO 61 • 00 0 o.o 8.309 - e. 309 
729 5:? • 000 56. oe r) o.o 8.301 - e.301 
730 18.COO 95.0CO o.o -1.342 l.342 
731 21 .ooc, 91e00D 0. I) -0.306 o.306 
732 27. 000 32 • 000 0 .o 2.036 -2.036 
733 32.001) 76 • 000 o.o 4.183 -4 .1 83 
734 36.COO 70 .ooo o.o 4.947 -4.947 
735 40.COO 64 • 00 0 o.o 4.912 -4.912 
736 45.000 61 • 00() o.o 6.978 -6.978 
737 46.000 57.000 0 .o 4.920 -4.920 
738 St.000 55.000 o.o 7. 074 -7.074 
739 52.000 52.000 o.o 5.498 -S.498 
740 16.COO 94 • 000 o.o -2.758 2.758 
7tq J 5 • 000 91.000 o.o -4.47?. 4.472 
742 .3 • 000 110.000 a.o 1.323 -l.323 
743 10.CIOO 100.000 o.o -3.574 3.574 
744 1 .ooo 109.000 o.o 1.553 -1.553 
745 16.000 93.000 2.000 -3 • 067 5.067 
746 19 • 000 .g 1 • 00 0 2.000 -1.647 3.647 
747 20.000 P.,7.000 2.000 -2.119 4. 11 ~ 
748 24.000 84.000 2.000 0.185 1. 815 
749 25.001) 80.0CO 2.000 -0.423 2.423 
750 3c.ooo 75.000 2.000 2.467 -0.467 
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FOil>JT FCI NT LQCAT ION INPUT SURFACE SUJ;FACE 
NO. X-COORD V-COO?D Z-VALUE VALUE RES ICUAL 
751 31 .oco 71.000 2.000 o. 777 1.223 
752 .36.COO 68.000 2.000 3.841 -1.E41 
753 38 • 0<')0 63.000 2.000 2.300 -0.300 
754 42. 000 60 • 00 0 2.000 3 • 1300 -1. 800 
755 45.000 56.00'.) 2.000 3.213 -1.213 
756 47.000 !':2.000 2.000 1. 349 0 • 651 
757 41 .ooo 50.000 2.000 -7.611 9.611 
758 16.000 90.000 o.o -4.143 4.143 
759 19. '.)00 86 • 000 o.o -3.341 3.341 
760 23.0CO ao.ooo o.o -2.355 2.355 
761 28.001) 73.000 o.o -1. 130 l.130 
76? 32 .ooo 68 • 00 0 o.o -0.221 0-. 221 
763 36.l'.:OC 6.3.000 o.o 0.187 -0.187 
764 39 • '.)00 59 • 000 o.o -0.113 0.113 
765 44 • 000 53.000 o.o -o .678 0.678 
766 50.000 4 7 • oc, 0 o.o -o. 913 o. 913 
767 45 • 000 68 • 00 ') o.o 10.028 - 10 • 028 
76"1 11.000 11s.ooo o.o 1 .• 357 -1.357 
769 1 0 .ooo 113.00() c.o o. q44 -0.944 
770 14.000 110.000 o .a -0.055 0.055 
771 16.000 104.000 o.o -0. 7C 7 0.707 
772 20 .000 100.00".) o.o 0 • 148 -0.148 
773 21.000 99.0!JO o.o 0 • 473 -o .473 
774 22.000 95.000 o.o C.749 -0.749 
775 25 .co 0 94 • 000 0 .o 2.117 -2.117 
776 26.COO 90.00') o.o 2.587 -2.587 
777 30.000 67.COO ('. 0 4.634 -4.€34 
778 30 .. ')00 8'• • 000 o.o 4.517 -4.517 
77g 35eCOO 80.000 o.o 7.020 -7.020 
780 35.00'> 77. 000 0 .o 6.629 -c.629 
7!'11 40 • 00:1 73.000 o.o e. 734 -8. 734 
782 40.01)0 70.000 o.o 7.9?.7 -7.q27 
783 45 • 00 0 66.000 o.o 9.422 -9.422 
784 00.000 61 .00;') o.o s.aao -9.880 
785 6. 000· 113 .. 000 C .o le896 -1 • "3'96 
786 6 .ooo 110.000 o.o 0.463 -0.463 
787 11.coo 106.000 c.o -1.232 1.232 
788 12.000 102.000 o.o -2.237 2.237 
789 15.000 100.000 o.o -1.728 1.12a 
790 1 7 • 000 96 .. 000 o.o -t.675 1. 675 
791 9.'10') 114.000 o.o 1. 482 -1 • 482 
7C,? 7 .ooo 113.000 o.o 1 .596 -1.596 
793 20.000 11s.ooo o.o 0.195 -0.195 
79ti 1 7. 000 116.000 o.o o. 571 -0.571 
795 15 • !'100 115.000 o.o o.7oo -0.700 
796 22 .,:ioo 11 l • f)('l 0 o.o o. 183 -0.1 83 
797 26.COO 111.000 o.o 0 • 152 -0 el 52 
798 24.000 107.000 o.o 0.612 -0.612 
799 28.000 99.000 o.o 2. 463 -2. 463 
800 30.01:0 1 01 • 000 (, .o 2.296 -2.2Q6 
801 27.~00 1 o 7. oo a o.o C.784 -0.7:34 
802 92 • 000 51.000 o.o 1. 868 -1.e6a 
803 30.COO 99.00() o.o 2.793 -2 • 793 
804 29.00() 97.000 o.o 3.063 -1.063 
805 33.000 94 • 000 o.o 4.536 -4. 536 
806 3~.000 91 • 01')0 o.o 4.999 -4.<l99 
807 36 • 000 87.000 o.o 6.833 -c.833 
80A 36.000 84.000 o.o 7.327 -7.327 
80Q 3g.00J'.':1 81 .OOIJ o.o e.598 -8.598 
810 41.000 77.('()0 o.o 9.482 -'l.482 
8 t 1 45.000 72.oco o.o 10.632 -t0.632 
812 47.CCO 68.0t')O o.o 10.796 -10.796 
813 so.coo 67.00C o.o 11 • 4-55 -11. 455 
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814 51.000 64.000 o.o 11. 191 -u .191 
"115 52 .coo 65 .oo 0 o.o 11.588 -11.588 
A16 18.000 110.ooa o.o 0.090 -0.090 
31 7 22 .D'lO 110.000 o.o ('I. 240 -0.240 
318 23.000 102.000 o.o o.972 -0.972 
'31 9 84 • 000 30 • OQO o.o 2.~12 -2.9·72 
820 t!2 • 000 29.000 o.o 2.503 -2.503 
821 81.CCIO 34.000 o.o 4.113 -4.113 
822 77.000 ::,2.000 o.o 2.eso -.2.sso 
323 76.COO 37.000 o.o 4.962 -4.962 
824 73.000 35.0CO o.o 3.390 -3.390 
825 71 .. 000 40.000 o.o s.649 -5.649 
826 67.000 39.000 o.o 3.802 -3.802 
827 c6.noo 44 • 000 o.o 6.668 -6.658 
828 61.000 43.00() o.o 3.858 -3.858 
829 60.000 47.000 o.o 6.369 -f.369 
830 56.000 47.000 o.o 4.087 -4.087 
831 57.000 so.ooo o.o 7.003 -7 • 003 
A32 83 .ooo 26.00f) 17.000 1. 682 15. 31 8 
833 83 • 000 28.000 17.000 2•301 14. 5g9 
834 BO.COO 27. 00 0 l 7 • 00 0 t.380 15.620 
835 78.000 31.010 17 • 00 0 2. 608 14. 392 
836 74.000 31.000 17.000 1 • 412 15.588 
837 72.000 35.000 1 7 • 0(' 0 3.076 13. 924 
83 f3 68 • 00() 35.000 17.0CO 1.366 15.t:14 
83C) t:6.COI) 39.000 17.000 3.355 1.3.1545 
840 c4. ')OO 38 • 000 17.000 1 • 488 15.512 
841 f:2. noo 42 • co 0 17.001) 3.615 13.385 
84? 58.000 .tf2.00C 1 7. 00 0 o.974 lE.026 
84'3 56 • ()1)0 46.()0() 17.000 3.209 J 3 • 791 
944 55.00() 45. 00 0 17.000 1.514 15.486 
845 g4 • 000 23 • 000 o.o 1. 669 - t • 669 
846 s2.000 24..000 o.o 1 • 835 -1.835 
84 7 88.COO 26 • 000 o.o 2.148 -2.148 
848 89 • 1')00 · 27.000 o.o 2.308 -2 • ."308 
849 86.000 27. 00 0 o.o 2.285 -2.2as 
850 85.()00 30 • 000 o.o 2.989 -2. 'i89 
851 84.000 28.000 o.o 2.406 -2. 406 
852 97.000 19.000 7.000 1. 578 =· 4·22 
85:3 94. 000 22.000 7.001) 1. 647 5 • .353 
854 <;;t.t)OO 21•000 7.000 1.643 5.357 
855 89 • 0,')0 25 • 00 0 7.00 0 1 .9<::l8 5.002 
856 e1.ooo 2i.ooo 7.000 1. 554 5.446 
857 84.01)0 2 7. 000 7.001'1 2.121 4.879 
858 84 • oco 25.000 7 .000 1.568 ~.432 
859 97.COO 18 • 00 I) o.o 1 • 685 -1.685 
861) 93.000 20.ooc o.o 1. 666 -1.666 
861 €8.000 22.oolJ o.o 1.517 -1.517 
862 e4 .ooo 24.000 o.o l.307 -1.307 
863 83 • 000 22.000 o.o 0 .586 -0.586 
964 91.000 19.000 o.o 1 • 603 -1 .603 
865 77 .100 42 • 000 o.o 6.659 -t:.659 
866 77.000 44 • 000 0 • o 7. 102 -7.102 
867 74. ooo .,,,.4.000 o.o 7.450 -7.450 
868 72.000 4 7 .ooo o.o 8.398 -8 • .398 
86g t: 8 • 0() 0 4 7. 00 0 o.o 8.452 -8.452 
870 66.000 so.ooo o.o 9.407 -S.407 
871 ~e.coo 119.000 o.o -0.025 0.025 
872 f:1 .ooo 11 5. oc 0 o.o -0.564 o.564 
873 65 • l'.ICO 110.000 o.o -1.090 1.090 
874 c9.ooo 105.000 o.o -1.470 le47Q 
875 72.000 101•000 o.o -1.682 1. 682 
876 ~5.000 120.000 o.o -o .251 0.251 
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POINT PCINT LOCATION INPUT SURF ACE SUFFACE 
NO• X-CCORD v-com::io Z-V .ALlJE VALUE RE!: IDUAL 
877 58.000 117.000 o.o -0.537 o.537 
e7s t:3.000 11 0 • 00 ') o.o -1 • 341 1. 341 
ti79 ES.COO l {)4 • oc 0 o.o -1.705 t.705 
)380 71.000 100 .. oco o.o -1.854 l .854 
881 5~ .ooo 120.000 o.o -0.546 0.546 
882 56.000 117.0CO o.o -0.821 o.a21 
883 60.0CO 112.000 o.o -t.325 1.325 
884 63.000 lOA.OOIJ 0 .o -1.639 1.639 
!'385 t:6.000 104.000 o.o -1.842 1. 842 
886 69.000 1.0C.OCI) o.o -1.938 1.938 
887 56.0C•O 115.0vO o.o -1.220 1.220 
8R9 65 .ooo 103.0CO o.o -1. 925 1.925 
',389 e2.oco 119.COO o.o -o • 894 0.894 
9<,0 51.000 118.000 o.o -1.183 1 .1 83 
891 55.COO 115.('100 o.o -1.318 1.]18 
392 55.COO 113.000 o.o -1.sgo 1.590 
891 :,Q.0'.)0 110.000 o.o -1.684 1.684 
8()4 .!;9.000 107.000 o.o -1.860 1.860 
gg5 64.000 103.000 o.o -1 • 926 t .926 
896 61.000 104.000 c.o -1•875 1.e15 
A.97 ~o.ooo 11 7 • oc 0 o.o -1.408 1 .. 4'J 8 
898 55.000 111.000 o.o ..;.1 • 754 1. 754 
899 t.2. '.)00 l 02. 000 n.o -1.820 1.820 
900 es.coo 110.oco o.o -1 • 791 1 • 791 
901 51.000 115.000 o.o -1.578 1. 578 
qo2 f.2.000 101.001 o.o -1.734 1.734 
903 49.000 117.00() o.o -1.463 1. 463 
904 ::3.'lOO 112.000 o.o -1.732 1.732 
905 57.000 106.0QO o.o -1.778 l • 778 
906 61.000 101.000 o.o -1.638 t.€38 
907 4::1.000 120.001 o.o -1.378 1.378 
908 46.C()O 117.000 o.o -t.557 1.557 
909 EO • 000 113.000 o.o -1.704 1 .. 704 
910 :::4. oco 11'.'8.000 o.o -1.725 1. 725 
911 58.000 103-.000 (I .o -1.574 1.574 
912 cO • 000 100.000 o.o -t.360 1.360 
913 42 • 000 120.000 o.o -1. 39 8 1. 3'98 
914 39.COO 121.000 0 .o -1.336 1 • 336 
915 41 • 00(1 117.000 o.o -l.501 1 • 501 
916 46.or,o 116.01)0 o.o -1.606 1.606 
917 44 • Ol"JO 113.00() o.o -t.469 l.469 
918 49. 000 112 .ooo c.o -1. 673 1. 673 
919 48.000 1 OR.COO o.o -t.195 1.195 
920 ~3.000 107.000 o.o -1.570 1.570 
921 St • 000 104.0CO o.o -0.7Q3 C.79'3 
922 73.COO 98.000 o.o -1.863 1.863 
923 77.1)01) 89.000 0. f) -1.752 t.752 
924 8C.OOO A2 • 00{) o.o -l .190 1.190 
92'5 86,. coo 70.000 o.o -0.034 o. 034 
926 89.001) 64 • 00 0 o.o 0.434 -0.434 
927 72.000 99 • 000 o.o -1.861 1.861 
928 76 • C10 90 • 00 0 c.o -1.775 1.775 
929 e1.ooo 79.000 o.o -o • 819 0.819 
930 A6 .OOO 68. 00 0 o.o 0.40a -0.408 
931 89.00(\ 63 .ooo o.o 1).637 -0.637 
932 12.000 98.000 o.o -1 .912 1.g12 
933 74.,')00 93.000 o.o -1.880 1. 880 
934 78.0CO 84 • 000 o.o -1.232 1.232 
935 8? •'')00 75.000 o.o -0.169 Oel69 
936 8fi • 000 67 .oo 0 o.o o .• 640 -0.640 
937 eA..,COO 63.000 o.o o.940 -0.940 
938 72 .oco -:;7.000 o.o -t.939 1. 939 
939 76.000 87.000 o.o -1.437 t .437 
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POJi'IT !=OINT LOCATION { NPUT SURFACE SUFFACE 
NO• X-CC'ORD Y-COORD Z-VALUE VALUF. RESIDUAL 
940 eo.coo 78.()0i'.) o.o -Q.392 0.392 
941 84.000 69.000 o.o o. 761 -o. 761 
q4;> 88.00{) 62.000 0 .o 1. 163 -1. 163 
943 9C.OOO 61 • 000 o.o o.746 -o • 746 
94!f. ae.ooo 61•000 o.o 1.385 -1.3E5 
q45 <;Q.000 58.000 o.o 1.339 -1.339 
946 89.000 59.000 o.o 1. 474 -1.474 
947 65 • ,'.)0 0 102.000 o.o -1.936 t .936 
948 t:3.0CO 101.000 o.o -1.814 1 • 814 
94g 69.000 97.000 o.o -1. 898 1. 898 
950 E 7. QOO 96 • 000 o.o -1.644 1.644 
951 12.000 91.000 o.o -1.S33 1.533 
952 70.000 89.000 () • 0. -o .798 o.798 
953 75.000 83.000 c.o -o. 431 0.431 
954 74 • 000 ac.ooo o.o o.747 -0.747 
955 78.000 76 • 000 o.o o.709 -o • 709 
956 77.000 72 • 000 o.o 2.398 -2.398 
957 80.000 70 • 000 o.o 1 .876 -1.876 
95~ 79.000 66 • 000 0 • 0 3.586 -3.586 
959 83 • t)QO 63.000 o.o 2.777 -2.777 
960 82.000 60.000 o.o 4.028 -4.028 
961 87.000 54.COO o.o 3.255 -3.:255 
962 86 • ('00 51.000 o.o 4.165 -4 • 165 
963 70.000 100.000 o.o -1.905 1. 905 
964 6<:',1.000 99.000 o.o -1.953 1.c;53 
965 72.COO 95 • OQO o .o -1.'.Hl 1.911 
966 74.000 90.00') c.o -1.622 1. 622 
967 76 • ')00 85.0CO :> .o -l.094 1.094 
968 73.000 91.000 o.o -t.646 1.646 
969 77.000 81.000 o.o -0.407 C.407 
970 80.000 77.000 o.o -0.150 o .1 so 
971 80 .,JOO 73.000 o.o 0.952 -O.S52 
972 €3. 000 70 • 000 o.o 0.815 -0.815 
973 83.000 66 • 000 o.o 1. 928 -1 • 928 
974 86 • 001) · 64 • 000 (J. 0 t.368 -1.368 
<;75 E:6.0013 6 0. 000 o.o 2.352 -2.352 
976 89 .'100 58.000 o. 0 1. 682 -1 • 682 
977 89.000 54.00') 0 .o 2.468 -2.468 
978 c 7 .OO 0 101.000 o.o -1.946 1.946 
979 74 .ooo 87.1)0') o.o -1.139 t • 1 '39 
98i) 70.000 96.000 o.o -1.885 t .885 
981 78.100 77.000 o.o 0.410 -0.410 
982 cl? .000 67.000 o.o 2.022 -2 .022 
983 86.COO 59.000 o.o 2.590 -2.590 
984 88.000 54.000 a.o 2.856 -::>.f:56 
985 63. 000 100.000 o.o -1.719 1.719 
9B6 65 • 00 0 97.000 o.o -1.547 1.::47 
987 67.0()Q 92.000 o.o -o • 894 o.894 
988 70.000 88 • 000 c.o -!).540 o.540 
989 70.00IJ 85 • 00 ') o.o o.358 -0.358 
990 74.COO 79.000 o.o 1.os2 -1.082 
991 74.000 76.000 o.o 2.161 -2.161 
992 77 .ooo 70.000 o.o 3.102 -3. 1.02 
993 eo.ooo 63.000 o.o 4.078 -4.078 
994 85.000 52.000 o.o 4.426 -4 .. 426 
995 £3.000 g9.ooo o .a -1.595 1.595 
996 68 .• ooo 88.000 o.o -0.024 0.024 
997 74 .ooo 74.000 o.o 2.g17 -2.917 
998 84 • 000 52.000 o.o 4 .841 -4.841 
999 79 • 000 62.000 o.o 4.828 -4.828 
1000 62.COO 99.000 o.o -1.470 1.4 70 
1001 t:6.000 91.000 o.o -0.403 0.403 
1002 70.000 .92.000 o.o 1 .423 -1.423 
;>:l 7 
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1003 74.000 72 • 000 o .a 3.6B4 -J.684 
1004 78.COO 63 • 000 0. •,) 4.g93 -4.993 
1005 84 • 000 so.ooo o.o 5. 101 -5. l 01 
1100 Et.COO 99.000 o.o -1.328 1. 328 
1007 6:3.000 93.000 0. (l -0.249 0.249 
t008 66.001) 89.000 o.o 0.219 -0.219 
1009 f; 7 • 0(\ 0 84 .ooo o.o 1. 737 -1•737 
101 0 70.000 80 .oo 0 o.o 2. 200 -2.200 
10 11 71.000 75. 000 o.o 3.824 -3.824 
1012 74.000 70 • oo,, o.o 4. 448 -4.448 
J013 75.000 65 • 000 c.o s.763 -5. '163 
1014 78.000 61.000 o.o 5.574 -s • 574 
t 01 5 79.000 57.0CO o.o 6.099 -6.099 
tot 6 E3.COO 51.000 o.o 5.387 -5 • 387 
1017 83.00') 49.000 o.o 5.586 -5.586 
101 8 80.000 53. 000 o.o 6.359 -t.359 
10 19 ao.ooo 51.000 o.o 6.575 -6.575 
1020 79.000 53.000 o.o 6.764 -e.764 
1021 en.ooo 50.000 o.o 6.645 -6.645 
1" 22 81.000 52.000 o.o 6eC77 -6.077 
1023 78.000 54.000 o.o 7.043 -7.043 
1024 79.000 56.0(10 o.o 6.299 -6.299 
1025 76 .000 58.000 o.o 7.213 -7.213 
1026 77.COO 61 • OPO o.o 6.038 -6.038 
1027 74.000 63 • 00 0 o.o 6.€58 -6. 858 
102d 74 • 000 67. 000 o.o 5.550 -5.550 
1029 11.000 69.000 o.o 6.233 -6.233 
1030 72 • 000 72 • 000 o.o 4.593 -4.5<:13 
1031 t:<;.OCO 73 • 0')0 o.o 5.569 -5.569 
1032 10.nco 76 • 000 c .• 0 .3 • 851 -3.!:51 
1033 67.000 77.000 o.o 4.74g -4.749 
1034 f.8.000 81•000 o.o 2.585 -.2. 585 
1035 64 • 000 83.00'.'l o.o 3.324 -3. 324 
1036 c5.f"CO 87.0C'O c .. o 1.256 -1.256 
1037 62 • OO(l, !37.000 o.o 2.314 -2 • 314 
1038 63.000 91.00') o.o 0.404 -o • 404 
1039 e:o.ooo 91.000 o.o 1. 320 -1.120 
1<'40 62 .COi') 95 .oo 0 o.o -0.591 0.591 
1041 5 7 • l"\00 95 • 00 ') o.o 0.664 -0 .. 664 
1042 60.IJOO 98.000 o.o -0.947 o. 91• 7 
1043 54 • C')C 99.000 o.o 0.031 -o.o:n 
1044 57.('00 102.000 o.o -1.293 1.293 
1045 52.000 102.oc,1 o.o -0.454 0.454 
1046 54.C'OO l C 7 • 00 0 o.o -1 .651 1.551 
1047 89 • •'.)00 53 • 00 0 o.o 2 • 646 -2 • 646 
1048 90.0()0 50.0:'.)') o.o 2.739 -2.739 
1049 ,;1.000 57.000 c.o 1.200 -1.200 
1050 94 • 000 52.000 o.o 1 • 067 -1.067 
1051 <;7.000 46.00') o.o 0.871 -o • 871 
1052 100.100 40 • 00 0 o.o o.485 -0.485 
1053 1 04 • 000 34 • 00 0 o.o -0.206 0.206 
1054 G?..000 55.0('0 o.o 1. 232 -1.232 
1055 <_;3 .oco 53.1)00 o.o 1.232 -1. 232 
1056 <;6. 000 46.00'.J o.o 1.168 -1 e 168 
1057 100 .,,oo 3-g • 001) o.o o. 535 -o. 5.35 
1058 103.000 33 .oo 0 o.o 0.040 -0.040 
1059 90.000 57.000 o.o 1.534 -1.534 
106(} 9?.000 53.00'.) o.o 1.561 -1. 561 
1061 ~6.000 45.C!)O o.o 1.201 -1 .261 
1062 S9.C')O 39.c,oo o.o 0.7,;7 -0.797 
1063 t 03. 00 0 32.0C('l o.o 0.071 -0.071 
1064 90.000 56. 00 '.) o.o 1.727 -1 • 727 
1065 93 • 000 49.000 o.o 1. 798 -1. 798 
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1066 96 .ooo 43.000 o.o 1 .424 -1.424 
1067 99.000 37.000 o.o 0.880 -0.880 
t'.)68 102.000 31.<'.'!0() o.o 0.319 -0.319 
1009 105.00() 32 • 000 0 .o -0.346 1).346 
1070 108.000 28.000 o.o -0.750 c.1so 
1 ()71 11? .1)00 23.00Q o.o -1.065 1.065 
1072 90.COO 54.000 o.o 2.095 -2.095 
1:)73 91 • 000 50.000 o.o 2.368 -2.368 
1074 ,;2.000 so.ooo o.o 2.011 -2.011 
1075 c;2 .ooo 47.000 o.o 2.383 -? .383 
1076 <;;4.000 45,.000 o.o 1 • 897 -t.897 
1077 c;s.ooo 4 1 • oc 0 o.o t.859 -1 • .1359 
1078 c;7.ooo 40.00!) 0. o 1 • 309 -t.309 
J ')79 -<;;7. 000 36,.COO o.o 1.445 -1.445 
1080 100.()00 34.000 o.o o. 713 -0.713 
1081 100.000 30.000 o.o o.785 -0.785 
J082 10?.000 30.000 o.o 0.346 -0.346 
1083 102.000 27 • 000 o.o 0.434 -0.434 
1084 105.000 26. 000 0 .o -o • 108 0 .108 
1085 105.000 23.000 o.o 0.095 -0.095 
1086 106.0()0 24.000 o.o -o • 164 0.164 
1087 109.000 22.000 o.o -0.510 o.s10 
1089 lJQ.()00 21 • 00 0 o.o -0.399 0.399 
1089 1 04 • (1(\ 0 31.000 o.o -o • .111 0.111 
1090 1C7.000 27. O"." 0 c.o -o. 5.30 0.530 
1091 112.000 22.<'00 o.o -0.<;78 0.978 
1092 104.000 30.000 o.o -0.078 0.078 
1093 106.000 2 7. 000 o.o -0.348 o. 148 
1094 ltt.'100 22.000 0 .o -0.831 o.a31 
1095 110.000 21.001') o.o -0.565 o.s6s 
1096 112.oot:i 19.000 o.o -0.619 0.619 
1097 114.000 19. 00 0 C • 0 -0.918 0.918 
109R 113.000 21').0rJO o.o -0.906 0.906 
1099 11 s.coo 1 9 • 000 0 .o -1•053 1.053 
1100 11 7. 00 O· 18 • 00 0 o.o -t.167 1.167 
1101 115.000 20.000 o.o -t.174 t.174-
1102 124.00.:) 13.000 o.o -1.081 1.oa1 
1103 120.000 14-.000 o.o -o .. 854 o.es4 
1104 120.000 16.000 0 .o -1.203 1.203 
1105 1C5.000 22.000 o.o o. 186 -0.186 
1106 109.000 20.000 o.o -0.271 o. 271 
11 () 7 112.000 1 8. 00 0 o.o -0.460 o.460 
1108 118.C'OO 17.000 o.o -1. 140 1. 140 
1109 113.000 17.000 o.o -o • 4-42 0.442 
1110 114.000 15 • oc 0 o.o -0. 1 Rl 0 .181 
1111 117.001) u,.ooo o.o -0.851 o.as1 
1112 118.000 14.000 o.o -0.583 o.ss3 
111 3 1 06 • 000 21•000 o.o o. 11 8 -o. 118 
1114 1c.:;.ooc 19.COO o.o -o. l 26 0.126 
1115 111.000 1a.ooo o.o -0.297 0.2<;;7 
1116 110.000 17.000 o.o 0.063 -0.063 
1117 106.00') 19.000 o.o 0.389 -0.389 
1118 107.001) 18.000 o.o 0.388 -0.388 
111 g 112.noo 15 • 00 () o.o 0.168 -0.168 
1120 118.000 13.000 o.o -0.340 0.340 
1121 124.000 12 .O('f') o.o -0.896 o.896 
1122 124.("00 11.000 c.o -o .680 0.680 
1123 120.noo 12.coo o.o -0.388 o .. 388 
1124- 122.000 11.coo o.o -0.418 0.418 
1125 120.coo 11.000 o.o -o. l 04- 0.104 
1126 11g.ooo 11.000 o.o 0.069 -0.069 
1127 117.000 1 1 • OD,'.' o.o 0.443 -0.443 
1129 114.000 12.000 o.o o.686 -o. 68{; 
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1129 114.000 13.000 o.o o.361 -0.361 
1130 tt9.000 12.000 0 .o -0.230 0.230 
1131 117.000 13.000 o.o -Q.175 0.175 
1132 l 09 • ()(] 0 13.000 0 .o l • 312 -1.312 
1133 112.000 12 • 0() 0 o.o 1. 083 -1.083 
1134 113.000 13.000 o.o 0.549 -0.549 
113'5 108.000 15.000 c.o o.sss -0.885 
1136 111 • 00 0 13.000 o.o 0.933 - o. '-;33 
1137 113.000 14.000 c.o 0.253 -0.253 
113 '1 108.000 13.000 c.o 1.496 -1.496 
U 3<J l 06 .ooo 14.000 o.o 1.516 -1.516 
1140 104.000 15.000 o.o 1 .539 -1.539 
1141 103.000 15•000 o.o 1. 680 -1.680 
1142 1 co .ooo 18.000 o.o l .425 -1. 4 25 
1143 110.coo 15 • oc 0 o.o o.s27 -0.527 
1144 lC7.000 17.000 o.o o. 582 -o.se2 
1145 JC4.000 18.000 o.o 0.882 -0.882 
1146 100.ioo 22.000 o.o 1.015 -1. 015 
114 7 85 • 000 49.000 o.o 4 • Bl I -4.811 
1148 e6.ooo 46.0()0 o.o 4.662 -4 • 662 
1149 es.ooo 52.0()(') o.o 3.206 -3.206 
1150 <;0.000 48. 000 o.o 2.996 -2.996 
1151 ea.coo 46.000 o.o 3.g33 -3. 933 
11 52 87. ooo 50.000 o.o 3.902 -3.902 
1153 86 • coo 50.000 o.o 4.302 -4 • 302 
11 54 87 • 000 46.000 o.o 4.299 -4.299 
1155 84 • coo 48. 000 o.o 5. 281 -5.281 
1156 86 • coo 44.000 o.o 4. 724 -4.724 
1157 Sl .IJCO 48.000 o.o 2.628 -2.628 
1158 <:;4 .coo 42.000 o.o 2.120 -2.120 
l! 59 96 • 000 37.000 o.o 1 • 703 -l.703 
1160 99.COO 31.000 o.o 0.999 -0.999 
1161 103.000 ,2 s. 00 0 o.o o.326 -o. 326 
1162 90.000 47.000 o.o 3 .105 -3.105 
1163 89 • 000· 45 • 00 0 o.o 3.639 -3. 639 
1164 ,;3 .coo 42.000 o.o 2.443 -2.443 
1165 91.000 4(1.000 0 .o 3.143 -3.143 
1166 ,;5.000 38.0CO o.o 1.968 -1.~68 
1167 ~n .ooo ·36 • 000 0 .o 2.531 -2.531 
116 i3 <;7 • 000 34.000 o.o 1.4f>7 -1.467 
116<, <;i6 .ooo 31.000 o.o 1. 675 -1. 675 
1170 100.000 27. 000 c.o o.a32 -0.832 
1171 <;9.000 26.00() c.o 1. 03S -t.035 
1172 l 03 .ooo 23.000 o.o 0.454 -0.454 
1173 101.000 23.0CO c.o o. 7q6 -0.796 
1174 1cs.oon .21.000 o.o 0.291 -0.291 
11 75 E8.000 45.000 o.o 3.997 -3.997 
1176 90.000 39.000 o.o 3.434 -3.434 
11 77 <;4 .ooo 34.000 o.o 2.222 -2.222 
1178 <;5.000 3 1 • oc 0 c.o 1. 891 -1 • 891 
1179 98.000 26eD00 o.o 1.213 -1.213 
1180 1 o.~. ooo 20 • 00 0 o.o 0.742 -o.7~2 
1181 ea.coo 43.000 o.o 4.C71 -4.C71 
118~ 90.000 38.000 () .o 3.404 -3.404 
1183 S3 .• 000 .33 • 00 0 o.o 2.416 -2.416 
1184 96.000 27.000 o.o , • 562 -1.562 
1185 SG.COO 23.000 o.o 1.110 -1.110 
1186 S7.000 44 • 000 o.o 4e3S6 -4.386 
1187 90.0')0 37.000 o.o 3.357 -3.357 
1188 <;3.000 31•000 o.o 2.2g3 -2 .293 
11 89 97. 000 ?4.000 o.o 1. 3 7.1 -1.371 
1190 1 o 1 • ac o 19.000 o.o 1.162 -1.152 
1191 106.000 16.00f) o.o o. 973 -0.973 
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1192 86.000 4-3.000 C'. 0 4.7?.3 -4.723 
11 93 88.000 3 9 • 00 0 o.o 3.997 -3.997 
1194 91 .ooo 33 • oco o.o 2. 840 -2. 840 
U 95 95. 000 26.000 o.o 1 • 678 -1.678 
t196 100 • oc 0 19.000 o.o 1.289 -l.289 
1197 106aCOO 15.000 o.o •• 226 -1. 22 6 
1198 e2.ooo 50.000 o.o 5.889 -s.aaq 
1199 81.COO 49.COO o.o 6. 332 -E.332 
1200 82 • 000 46.000 c.o 6.043 -6 .043 
1201 84 • oco 46.000 o.o 5.372 -5.372 
1202 84 .ooo 42.000 o.o 5.278 -5.278 
1203 86 • 000 42 • 00 0 o.o 4.702 -4.702 
1204 85.000 40.00') o.o 4. 851 -4.851 
1205 87.000 39 .ooo o.o 4.261 -4.261 
1206 €7.000 36.000 o.o 3.955 -3.955 
1207 so.coo 33.000 o.o 3.031 -.3. 031 
1208 89.(')00 32 • 00 0 o.o 3.075 -3.075 
1209 92.000 27.000 o.o 2.103 -2.103 
1210 <;;2. 000 30 • QQ,'.) o.o 2.390 -2.390 
1211 <:5.000 25.000 o.o 1 • 641 -1.641 
1212 S5a000 22.000 o.o 1. 584 -t.584 
121 3 <;7.000 22.cco o.o 1.402 -1.402 
1214 97.COO 20 • 000 o.o 1 • 4"98 -1.498 
121 5 <;8.('00 19.001) o.o 1. 4~8 - t. 498 
1216 38.000 120.000 o.o -.t.370 1 • 370 
121 7 36.()00 11 9 • 001) o.o -1.304 1. 304 
1218 ,::9. coo 115.000 o.o -1.301 1.301 
1219 41.000' 116. 00 0 o.o -1.478 1.478 
1220 43.000 113.000 o.o -1.401 1.401 
1221 41.000 113.0(0 o.o -1.247 1.247 
1222 44 .ooo 1 11 • 00 ') o.o -1.247 1.247 
1223 33.000 11R.OOO o.o -1.076 1. 076 
1224 36.000 118.0C'C o.o -1. 283 1 .293 
1225 35.000 115 • 00 0 o.o -0.995 o.c;gs 
1226 39.00() 114.00() o.o -1.203 1.203 
1227 38.000 l 12 • 00 0 o.o -0.834 o.a.34 
122B 43 • 100 111.000 o.o -.1.153 1. 153 
1229 40.00Q 111.coo o.o -0.855 O.ES5 
1230 32 • 000 117.000 o.o -o.g35 0.935 
1231 27.000 117.000 c.o -o • 490 0.490 
1232 31.000 11 4 • 00 () o.o -0.544 o.544 
1233 35.000 114. 000 0 .o -o. 874 0.874 
1234 35.000 1 11 • 00 0 o.o -o. 3 70 0.370 
1235 40.000 110.000 0. o -0.660 0.660 
1236 46.COO 110.000 o.o -1.295 1.295 
1237 4B.OOO 107.000 o.o -1.01.1 1.011 
1238 !:I.COO 1 03 • 000 o.o -0.543 0.543 
1239 '.54.000 9R.OOO o.o o.3c4 -0.364 
1240 57.000 94.000 o.o l • 042 -1. 042 
1241 co.ooo 90.000 o.o 1. 730 -1.730 
1242 6::>.oco 86.000 o.o 2.755 -2. 755 
1243 t:-3.COO 84 • 000 o.o 3.269 -3 • 269 
1244 60.{100 R6.000 o.o 3.509 -3.509 
1245 56.000 90.000 o.o 3.072 -.3.072 
1246 52.000 94.000 o.o 2.1+q2 -2.492 
1247 49.000 97.000 o.o 1.<;85 - 1. 985 
1248 46.noo 100.01)0 o .• o 1.440 -t.440 
1249 50.!JOO 100.000 o.o 0.588 -0.588 
L250 42 • 000 104.000 o.o o.703 -o. 703 
1251 46.0(10 104.000 o.o o.os2 -0.052 
t2s2 .38 .ooo 108.000 o.o 0.032 -0.032 
1253 26.CQO 1 1 7 • 00 I) c.o -o.3g3 0.39.3 
1254 24 • 100 116.000 o.o -o. 160 0.160 
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1255 27.0(\0 114.000 o.o -0.250 o.2so 
1256 30.000 114.000 o.o -0.466 0.466 
1257 31.000 111.000 o.o -0.062 0.062 
1258 34.000 1 l 1 • 00 0 o.o -0.284 0.284 
1259 37.COO 11 0 • 0(' 0 o.o -o • 346 o.346 
1260 3A.OOO 109.COO o.o -0.220 0.220 
1261 37.000 108.COO o.o 0 • 137 -0.137 
1262 41 • 100 104.Q()I) o.o o.a49 -o.a49 
1263 45.000 100.000 c.o 1.637 -t.637 
1264 49.1)00 96. oo,, o.o 2 • 411 -2.411 
1265 !53 .ooo 92. • 000 o.o 3.104 -3.104 
1266 57.000 89.000 o.o 3.196 -J.196 
1267 61.000 85.000 c.o 3.591 -3.591 
1268 63.000 83.000 o.o 3. 726 -3.726 
1269 65.COO eo.ooo o.o 4.273 -4.273 
127!') 67.000 76.000 o.o 5.194 -5.194 
1271 64 • 000 78 • 000 o.o 5.623 -5.623 
1212 60.COO 81.000 o.o 5. 891 -5.891 
1273 56.000 85 • 00 0 o.o 5.-471 -s. 471 
1274 !'2.000 90 • O(.H) o.o 4. 352 -4.352 
1275 45.000 97.000 o.o 2.873 -2. 873 
1276 38.000 104.001) o.o l • 224 -1.224 
1277 33.000 109.000 o.o 0.227 -0.227 
1278 23.000 115 • 00 0 o.o -0.041 0.041 
1279 28.')0() 111.00') o.o 0. 091 -0.091 
1280 32.000 l O 7. 00 ') o.o 0.769 -C.769 
1281 25.0CO 1 l 5 • 00 1 o.o -o • l 92 0.192 
1282 31 • 000 110.oca o.o 0.132 -0.132 
12fl3 35.COO 105. no') o.o 1 • 165 -1.165 
1284 40.000 1 00 • 00 0 o.o 2.439 -2.439 
1285 45.000 95. Q(, 0 o.o 3.753 -3.753 
1286 so.coo 90.000 o.o 4.92.3 -4.923 
1287 55.000 85.00i) o.o S.819 -5.319 
1288 60.000 '30 • 000 o.o 6.367 -f.357 
1289 t:5.000· 76 • coo o.o 6.089 -6.089 
1290 68.000 74.000 o.o 5.609 -5.609 
1291 7 0 .ooo 71 .OOt) ('. 0 5. 92.3 -S.923 
1292 65.000 74.0CO o.o 6.964 -6.'i64 
1293 34.000 103.000 o.o 1. 832 -1. 832 
1294 37.000 100.000 o.o 2.716 -2.716 
1295 42.000 95.000 o.o 4.240 -4.240 
1296 47.000 90.000 o.o 5.t:43 -5.f:43 
1297 52.000 84.0C•O o.o 7.237 -7.237 
1298 57.COO 80.000 o.o 7.507 -7.507 
1299 61.0CO 76 • 000 0 .o 7.790 -7.790 
1300 64.IJOO 75 • C\00 o.o 6.<;72 -f: • <;i72 
1301 60.000 78.000 o.o 7.297 -1. 297 
1302 e3.ooo 85.000 o.o 6.469 -f.469 
1303 52 .. ooo 86 • 0')0 o.o 6.288 -6.288 
1304 33.000 106.000 0 .o 0 .989 -o.ggg 
1305 38.001) 101.0C•:J o.o 2.273 -2.273 
1306 43.COO 96 .ooo o.o 3.665 -3. 665 
1307 48.000 90.000 o.o 5.424 -5.424 
1308 51.000 a7.ooo (\. 0 6.091 -6.091 
1309 31.000 106.000 c.o 1.048 -1.048 
131 O :;5.000 101.000 0 • !) 2.453 -2.4S3 
1311 41 .ooo 95 • 00 0 o.o ·4.357 -4.357 
1312 48.COO 87.')00 o.o 6.821 -6.821 
1313 55.0CO 80.000 o.o 8.176 -e.176 
1:H4 60.000 76 • 000 o.o B.183 -8.183 
1315 32.000 104.000 o.o 1. 572 -1 • 572 
1316 35.COO 100.000 c.o 2.792 ·-2. 792 
131 7 40. ".)00 94.000 o.o 4.854 -4.854 
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TABLE -- 15 CCNT ( NUED 
FOI'\IT FCI ~T LOCAT IC1N INPUT SURFACE': SU~FACE 
NO. X-CCCRD v-conRo Z-VALUE VI\LUE RESIDUAL 
t 31 '3 46.()00 88 • 000 o.o 6. 739 -c • 739 
t:319 52 • 000 82.000 o.o 8.146 -8.146 
1320 56.000 78.000 o.o a. 731 -8.731 
1321 60.000 75.000 o.o 8. 603 -8. 603 
1322 t3.000 75 • 000 0 .o 7. 400 -7.400 
1323 2g.coo 108.000 o.o 0.613 -0.613 
1324 32.000 103.000 a.o l • 855 -l.855 
1325 37.<:!00 97.000 o.o 3.821 -3.821 
132 6 42.000 9t .ooo o.o s.936 -5.936 
1327 48.COO 85 • oco o.o 7 • 711 -7.711 
1328 54.('00 79.000 o.o a. 901 -8.901 
1329 60.00') 74.000 o.o 9.006 -9.006 
1330 €4. '.JOO 73 • 000 o.o 7.820 -7.820 
1331 6 7 .ooo 72 • 000 o.o 6.905 -€. 905 
133;:::> t:3.000 72 • coo o.o a.632 -8.632 
1333 58.000 75.0QO o.o 9.306 -9.306 
1334 52 • 000 80.000 o.o 8.996 -a.9g6 
1335 47.000 86.000 o.o 7.450 -7.450 
1336 43 .,)QO 90.000 o.o 6.2~4 -€.264 
1337 .39.000 94.000 o.o 4.904 -4.904 
1338 35.000 98.000 o.o 3. 473 -3 • 4 73 
1339 31.000 104.000 o.o 1. 566 -1.566 
1340 28.000 1C9.000 o.o o.429 -0.429 
1341 68.000 71.000 o.o 6.851 -6.851 
n4:.:> 70.000 69.000 o.o 6.700 -6 • 700 
1343 cs.ooo 71.000 o.o 8e 18'5 -8.185 
1344 66. 000 69.0i)O o.o 8.495 -e.4q5 
1345 61.000 71.000 o.o 9.747 -9 • 74 7 
1346 61;.000 73. 00 0 o.o '9.387 -'i.387 
1347 56 • 000 74 • 000 o.o 10.255 -10.255 
l34B ~5.000 77.0DO o.o 9.433 -s • 433 
1349 51 .ooo 79.000 o.o 9.5f>8 -t:;.588 
i-:'15!) 50.oco 82.000 c.o 8.604 -8.604 
1351 47.000 83.000 o.o 8.677 -8.677 
1352 45.000 A7.000 o.o 7.305 -7 • 305 
1353 41.000 89.000 o.o 6.776 -6.776 
1354 4 0 • oc,o 92.000 o.o 5.651 -5. 651 
1355 E4.000 56.COO o.o 4.109 -4 .109 
1356 37 • 000 94.000 o.o 4.913 -4.Sl.3 
1357 3?.000 102 • 000 0 .o 2 • 14.3 -2.143 
1358 71.000 68.000 o.o 6.604 -6.604 
1359 70.000 67.000 o.o 7.423 -7.423 
1360 67.000 67.000 o.o 8.746 -8 • 746 
1361 €4.000 69.000 o.o q. 311 -<J.311 
136? 60.000 71.000 o.o 10 • 0 82 -10.082 
1363 55.000 74.0('1) o.o 10.4<:)2 -10.492 
1364- 50.000 79.000 o.o 9.751 -9.751 
t:165 45.000 84.000 o.o 8.480 -a .480 
1366 41.cr-o ~8.000 o.o 7.141 -7.141 
1367 .'37.000 93 .. 000 0 .o 5e263 -~ • 263 
1368 34.ono 98.000 o.o 3.444 -3.444 
1369 29.000 106.000 o.o 1 • 041 -1. 041 
1370 72.C'OO 6.000 o.o 2.131 -2.131 
1371 65 .noo 67.000 o.o g.547 -9.547 
1372 58.0()0 71.000 o.o 10 "6<i5 -10.665 
1373 52.000 76. 000 o.o 10.438 -10.438 
1374 45.000 83.000 o.o 8.830 -8.830 
1~75 40 .. COO 88 .. 000 o.o 7.115 -7.115 
1376 35.000 96.01)0 o.o 4.147 -4.147 
1377 21?. • coo 101.000 o.o 2.433 -2 .. 433 
1378 73.COO 65 • CG 0 ('. 0 6.703 -6.703 
1379 72 • 100 64 • 000 o.o 7.479 -7.479 
nso 69.000 65 .co 0 o.o 8. 508 -e.soa 
2 ... :~ 
TABLE -- 15 CONT INUEO 
POINT i::ct NT L'JCATION INPUT SURF A.CE SU~FACE 
MO• X-COQRO Y-COORD Z-VAUJE VALUE RE!: ID UAL 
13Al 64. 000 67 .ooo (I. 0 9.918 -9.918 
1382 58.000 70.000 o.o 10.934 -10.934 
1383 5?.00'.) 75. oo 0 o.o 10.729 -10.729 
1384 46.000 81 • 000 o.o 9 .447 -Q.447 
1385 41.000 86 • 000 o.o 7.815 -7.815 
1386 37.0(10 92.000 o.o 5.603 -5.603 
1387 33.COO <.a.ooo o.o 3.384 -3.384 
1388 30.000 104.000 o.o 1 • 541 -1.541 
!389 74 • 000 61.000 o.o 7.407 -7.407 
1390 73 .ooo 63.00!) o.o 7.317 -7.317 
1391 71 • 0 00 62.000 o.o 8.465 -8.465 
1392 67.000 65. 000 ('. 0 9.332 -9.332 
13g3 65.COO 65 • 000 c.o 10.076 -t0.076 
1.J(:}4 60.00(') 68. 00 0 C .o 10.914 -10.914 
1395 52.000 74.000 o.o 10 o 992 -10.992 
1396 46.CflO 800000 OoO 90747 -9.747 
1397 4C.000 86.000 OoO 70743 -70743 
1398 36.000 92.000 OoO 5.517 -50517 
1399 31.000 1()1 • 000 0 .o 2.377 -20377 
1400. 75.0,)0 59.000 o.o 7.437 -7.437 
t 4(')1 76 • 000 56.000 I) • o 7.573 -7.573 
1402 70.000 59.000 o.o 90439 -90439 
1403 70.000 n2. oo? 0. 0 80880 -a.aao 
1404 (';3. 000 64 • 000 o.o lOoB95 -10.895 
1405 ft o'.:>OO 67oOC'O o.o 10.869 -10. 869 
1406 56.COO 680000 o.o 11.678 -tt.678 
140 7 550000 710000 o.o 11.291 -11. 291 
1408 51 oO'JO 73 • 000 OoO 11.279 -11 o 279 
1409 48.000 770000 o.o 10.513 -10.513 
141 ;') 43.COO 8lo000 o.o 9.356 -<; o .35n 
1411 40.000 85.000 OoO 8.023 -e.02.3 
1412 36.000 91000,'.) o.o 50818 -5.818 
1413 31 .001 lOC'>oOOO o.o 2.649 -2. 649 
1414 2e.coo 1070000 OoO 0 • 81 1 -Oo8ll 
1415 27 • 000· 11(1.000 o.o 0.275 -0.275 
1416 77.000 55.0CO o.o 70313 ·-7 • 313 
141 7 71 o 00 0 58.000 o.o 90218 -9.218 
1418 f.3. 000 63.0CO o.o 11. 036 -110036 
1419 e3o000 70.000 OoO 11.658 -11. 658 
l42ry 45.000 78 • 00:) OoO lo. 186 -100186 
l42 l 41 .ooo a3oooo o.o 8.655 -8.655 
14?2 78.000 5300()0 1 00 o 000 7.160 92.840 
1423 550000 75.00:) 1 'JO o O ') 0 to. 165 89. 8.35 
1424 76.000 53.000 1 oo .oo,'.) 7.912 <; 2 .OBA 
1425 710000 56.000 1000000 90408 <;0.592 
1426 7C.OOO 58.000 100 oOO 0 9.563 ~0.437 
1427 c6.0C'O 590000 l 00 o 000 10 o 644 f'9.356 
142 3 64 .C00 6200()1) 110 01)00 1 o. 904 c:9.096 
1429 cf:, o ('(IQ 64 • 000 100 .ooo 110548 €80452 
1430 ~5.000 68.000 1 oc o 000 11 o 77 0 ES.23 0 
1431 56.COO 66 o 0') 0 1 00 • 000 110656 E8.144 
1412 52.000 69.000 1 00 o 00 0 11.749 ea.2s1 
1433 50.000 72 o 000 100 oOOO 11.431 t8.569 
1434 46.001') 76 • 000 100 .ooo 100625 E9.:375 
1435 41.000 820000 110 • 00 0 e.879 s1.121 
1436 37.000 98 .oco 100 .oo 0 6.801 g3ol99 
1437 33.000 96.000 100.000 30979 <;6.021 
1438 79.CO!) 52.000 OoO 60871 -6.871 
1439 770000 52 • 000 0 .o 7.617 -7.617 
1440 74 oCl'.'O 54 o O :J 0 OoO 8.547 -eo547 
1441 69.000 57.000 o.o 9.951 -<;.951 
1442 620000 61•000 o.o 11 .378 -llo37'8 
1443 540000 67 o 000 o.o 11 • 868 -110868 
?.4 4 
TABLE -- 15 CONTINUED 
pOI NT r:o I NT LDC AT I CN INPUT SURFACE SU Ff'ACE Nrl. X-CCt:R D. V-COORQ Z-VALIJi:: VALUE RESIDUAL 
1444 43 .('11;1) 78.oOOO o.o 9.910 -9.910 
1445 48.000 72.000 o.o 11.263 -11.263 
1 (j.46 39.00:1 84.000 c.o 8.108 -8.108 
1447 35.000 91.000 o.o 5.671 -5.671 
}44R 7g.ooo 51.000 4C. 00 0 6.951 .'.:3 • 04'9 
1449 74.001) 53.000 40 .ooo s. 591 .::t. 409 
14 50 68.COO 56.000 40 • 000 10.225 2'9.775 
1451 59.000 62. oo 0 40 .ooo 11.711 za. 289 
1452 e1.ooo 68.000 40 .oo 0 11 • 685 .i:3.315 
t.453 43 .ooo 77.0<)0 40 • 00 0 10.021 29.G79 
1454 39.COO 83.000 40 .ooo 8.303 :'::1.6<;7 
145:5 35.000 90. 000 1 00 .ooo 5.931 S4. 069 
1456 ac.ooo 49.000 1 00 • 00 0 6. 689 S3. 311 
1457 77.000 51.000 l 00 .ooo 7.661 ~2.339 
1458 12 .. 000 53.0C') 1 00. 00 0 9.180 <.:O • 820 
1459 65.00C 57.000 l 00 .oo 0 10 • 830 €9.170 
1460 59.000 61 • 00 ,') 100 .ooo ll .. 655 E8. 345 
1461 49.000 69.0{)0 o.o ll.421 -11.421 
1462 et.ooo 47.000 o.o 6.374 -6 • 374 1463 78 .!)OO 49.000 o.o 7.354 -7.354 
1464 72 • 000 52.000 o.o 9.142 -9.142 
1465 64.CC'O 57.000 o.o 10.960 - 10.960 1466 55.1100 63 • (\!)('I (\. 0 11. 729 -11.729 
1467 48.000 70.01)0 o.o 11.273 -11.273 
1463 44 .. 000 75.0".'0 o.o 10.3es -1 C • 3 '35 1469 40.000 81 .ooo o.o 8 .. 859 -S.€59 .1470 t:4.000 41•000 o.o ,., • 1 96 -5.196 14 71 82. <)00. 45. er o o.o 6.018 -6. OL8 
147? 80.C'OO 4 7. 000 o.o 6.6<)4 -6.694 1473 77.00:".'I 48. 00 0 o.o 7. 612 -7.612 14 71,.. 76.000 46.00 1'.l o.o 7.627 -7.627 1475 80.0:)0 4.3 • 00 0 o.o 6.367 -c.367 1476 79 • 1)00 43.000 o.o 6.570 -€.570 1477 78.00:') 42 • 000 o.o 6.540 -c.540 1478 81 .000. 39.000 o.o 5.475 -e .4 75 
1479 86 .ona 37 • 000 o.o 4.284 -4.284 
1480 es. 000 39 • ()".)0 o.o 4.745 -4.745 
148 l 82.')00 41.00(1 o.o 5.660 -5.660 1482 ~'+ • 000 62. no o o.o ll.426 -.11.426 1483 52.000 64 • 000 o.o 11 • 42. 8 -11•428 
?45 
T AF't E 16 
INF UT CATA AND RESIDU>'\L VALUES FOR PLATE 7. 
WAST€: EANK MATERIAL I E3 4 
C"TA PCINT LOCAT IDN IN SY MAP COORDINATES (SEE PLATE 13) 
vt\LUES IN PERCENT 
i:;OINT i=Cl I NT U)CAT I ON INPUT SURFACE SUt:<FACE 
ND• X-CCOAO Y-COORD Z-VALUE VALUE RESIDUAL 
1 51.000 148.000 o.o -3.950 3.(,50 
~ 11 • oc,o 120.000 (I. 0 5.721 -5.721 
3 6.COO 114.00:") o.o -0.885 0.885 
"" 
30.0(10 136.000 {') • o -14.734 14.734 
5 1?.000 117.COO o.o 8.823 -8.823 
6 2 1•000 11 6 • Q(\ 0 o.o 13.546 -13.546 
7 23.000 116.000 o.o 13.574 - 1:?.574 
,<=; 33.000 127. 000 o.o -0.987 0.987 
9 35.000 127.000 o.o -0.451 0.451 
U) 75.000 136.000 0 .o -1a.aoq 18.809 
11 50 • 000 137.000 o.o 5.049 -S.049 
1 ~ 57 • 000 140.000 o.o 5. 796 -!:.796 
13 57 • 000 141.000 o.n 4.769 -4.769 
14 1 .ooc 110.000 o.o -24.131 24.131 
15 29.000 119.000 o.o 9 .154 -9.154 
16 30.000 118.000 50 • 000 10.193 ;:g.807 
17 34.COO 118 • 00 0 50 .ooo 9.439 40.561 
18 33.000 121.000 o.o 6.132 -6.132 
19 40 .aoo 124.0~0 50 • 00 0 3.599 46. 401 
20 40.000 125.000 o.o 2.827 -2.827 
21 49.(10() 129.001) 50 .ooo 5. 496 44. 504 
l2 54.000· 132.000 o.o 8. 190 -8.190 
23 ~<;.0(10 138.000 o.o 6.890 -6.89(1 
24 60.00~ 137.000 o.o 7.300 -7.300 
25 c2. ooo 13s.oc,o o.o 7.92.5 -7.925 
26 39 .ooa 122.oco o.o s.099 -!::.099 
27 46.000 125.000 o.o 4.998 -4.998 
28 58.C"O 133.000 o.o 9.432 -<;.432 
29 43 .oOO· 123.000 0. o 5. 037 -5.017 
30 53.COO 129.000 0 .o 7.795 -7.795 
31 cc.coo 130.000 o.o 1 o. 250 -10.2so 
32 66 • 000 131.000 o.o 8.609 -8.609 
33 t.3. 000 134.000 o.o 8.152 -8.152 
34 43.CO~ 122.000 o.o 5.689 -5.689 
35 !::2.000 127.0('/) o.o 7.397 -7.397 
3 f) 58.000 130.000 o.o 9. 851 -G.E51 
37 45 • 00 0 122.000 40 • 000 6.124 Z:3.876 
.38 50.000 125.000 40 .oo 0 6.734 ::3.266 
39 58.000 129.000 40. 000 9. 906 .:::c. 094 
40 46.100 122.000 o.o 6.375 -6.375 
41 53.ono 126.COO o.o 7 • '963 -1.q63 
42 62 .ooo 130.000 o.o 10.321 -10.321 
43 47.COO 121.0cc o.o 7.121 -7.121 
44 56 • )00 126.000 o.o 9.255 -9.255 
45 €4. 000 130.000 o.o 10.013 -10.01:J 
46 44.000 126.000 o.o 3.699 -3.699 
47 48.000 127.000 o.o 5.311 -5.311 
48 ~4.000 124.000 o.o 8.574 -8.574 
49 6fi.Cl'\O 130 .ooo o.o 9.269 -9.269 
50 68.000 129.000 o.o 8 .. 808 -8.808 
51 63. ooo 125.000 o.o 11.120 -11.120 
5::, 57.000 121 • (')() 0 o.o 9.912 -~.912 
5'.1 es.coo 123.000 o.o 9.049 -9.049 
51.i, 51.000 12~. oc,o o.o S.490 -8.490 
55 47.COO 11 s. 000 o.o s.793 -8.793 
56 ::4.000 122.000 20.000 8.843 U e 157 
57 57.()00 120.000 ?O. 000 10.044 9.'i:56 
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TABLE -- 16 CONTINUED 
prJ I "1 T POINT LOCATION INPUT SURFACE SU f'.FACE 
NO• X-COORD Y-COORQ Z-VALUE VALUE REH DUAL 
5R 65 • QC 0 12s.ooo 20.000 11.211 e.789 
59 c9.COO 128.000 20.000 8.894 11.106 
60 70.000 l:?7.000 40 .ooo a.g75 ::1.025 
61 68 .. 00') 126.000 40 .oo 0 10.462 .:9.538 
62 69 .ooo 123.000 40 .ooo 11.245 f8.755 
63 71 .OO"l 121.000 40 .oo 0 11.463 ~8.537 
64 73.000 123.000 40. 01'0 9.924 :=o.076 
65 74 .ooo 122.000 o.o 10.os1 -10.051 
66 81.!'00 115 .oo 0 c.o 11 • 503 - 11 • 503 
67 82.000 114.000 11. 00 0 ll.816 -0.816 
68 87.000 108 .ooo 11.000 14.192 -3 • 192 
69 96.COO 97. 000 11 .ooo 113. 827 -7.827 
70 107.000 85 • 00 C 11 .ooo 24.316 -13.316 
71 109.000 82.000 o.o 24.317 -.i:4.317 
72 110.000 81.000 24.000 24.643 -O.S43 
73 l 17 • 000 72.000 24 • 00() 25.206 -1. 206 
74 123.000 63 • 00 t) 24.000 21.716 2.284 
75 124.000 62. 000 15.000 22.138 -7.138 
76 129.000 56.001) 15. 00 0 22.296 -7.2()6 
77 72 • 000 120.000 14.0C'O 11 • 586 2.414 
78 81 .coo 1 t O • i')O 0 14 • 000 13.507 0.493 
79 es.ooo 117.000 14.000 7.A60 6.140 
80 8'9.000 l 04 • 000 14.000 15.585 -1. 585 
81 6<).0(10 12.~ .ooo o.c 11. 508 - 11 • 508 
fl? 67.00Q 124.000 o.o 11.2.s:i2 -11.282 
83 76 • 000 115.000 o.o 12.470 -12.470 
84 78.COO 109.000 o.o 13.751 -13.751 
fl5 78. '.)00 - 124.000 14.00:'.) 4e969 9.031 
86 eo.ooc 108.000 o.o 1 3. 961 -13.961 
S7 77.000 112.00') o.o 13.153 - 13 • 153 
88 70.000 120.0(),'J o.o 11.852 -11.es2 
gg 79.000 108.00".:l o.o 13.949 -13.949 
90 74.000 l 15•000 o.o 12.627 -12.627 
g1 66.000 124.000 o.o 11 • 350 -11.350 
92 79 .ooo. 107 • 00 0 o.o 14. 12 9 -tt•.129 
93 78.000 106.000 o.o 14.309 - 14. 309 
94 72.0CO 104.000 o.o 15.077 -15.077 
95 70.r'l)() 11 9. 00 J o.o 12.041 - 12. 041 
96 E6.000 121.000 o.o 11.728 -11.728 
97 64 • ()1)0 124.000 o.o 11.303 -11.303 
9,.:i 81 • 000 102 .ooo 0 • () 15.040 - 15 .040 
9g 86.000 99.000 o.o 15.609 -15.609 
l Q IJ 90.000 9() • 000 o.o 16.385 -16.385 
lOl 100.000 92 • 000 o.o 16.147 -16.147 
102 104.001) 7.2.00() o.o 13. 511 -13.511 
l 01 212 .ooo 57.Q()') o.o 12 el 23 -12.123 
104 111.000 f:2.·000 o.o 10.007 -10.007 
105 lt8.0C-O 60.000 o.o 9.760 --9. 760 
106 119.0CO 53 • 000 0 .o 6.568 -f: • 568 
107 81.000 55.000 c.o 35.687 -35.687 
1 08 86 • coo 106.000 33.000 14.685 1e.31s 
109 82.000 109.000 33. 000 13.756 19. 244 
110 91 • 00 '.) 98.000 3~ • 000 16. 553 16. 44 7 
l t l <.6. CO') 95 • 00 ') 33.000 18.457 14 • 51;.3 
112 99 • !'.)00 89.0CO 33.000 18.446 14.554 
11 3 1C5.000 85.000 33 .ooo 21.504 11.496 
114- 1C8 .. 0QO 78.COO 33 .ooo 18.597 14.403 
l 15 111.000 76.000 33 • 000 2c.135 12. 865 
116 115.000 72 • 000 33.000 21.040 11.960 
11 7 121.000 65 • 00 0 33.000 20.990 12.010 
l 1 3 128.COO 56.000 33 .ooo 19.388 tJ.612 
11 q so.'loo 1!)3.000 11.000 16.000 -5 .. 000 
l ~ '.) <;;g .OC'O 93.000 11 • 00 ') 20.067 -«;J.067 
2-+ 7 
TABLE -- 16 UJNTI NUED 
POINT PCINT UJCAT !ON INPUT SURFACE ;;;u f;FACE 
NO• X-C CC1RD Y-COORD 2-VALUE VALUE RES IOU.AL 
12, 11 c .000 79.COO 11.000 22.324 -11.324 
122 104.0!)!) 87.000 11.000 21 • 879 -10 .879 
123 99.1)00 68.000 11 • 000 16.750 -s. 750 
12 4- 126.01)0 59.000 11.000 20 • 762 -9.762 
125 1.22.000 61.000 33. 000 15.719 17. 281 
t26 73.000 122 .ooo o.o 10.486 -10.486 
127 eC.000 115.000 0 .o 11 • 770 -11.770 
128 85.000 109.00;) c.o 13.762 -13. 762 
12 9 86 • 000 107.000 15.000 14.436 o.564 
130 e2.ooo 111.000 15.000 13.157 1. 843 
131 77.00') 117•000 t5.000 11.576 :?.424 
132 82.000 103. 000 30 .ooo 13.997 16.003 
133 88 .ooo 101.cco 3C.OOO 15.724 14.276 
134 96 • oco 91 .OllO 30.000 17 • 484 12.516 
135 105.000 81.00!) 30 .ooo 18.288 11.112 
136 <;4.000 70.000 30 .ooo 20.195 9.805 
137 121.000 61.000 30.000 14.')50 t5.'i50 
138 81 .O'.lO 118.0(;0 c.o 13.<;76 -13.976 
139 ti9. oo a 99 • 000 ('. 0 16.035 -16.035 
140 ge.ooo 88. 00 0 o.o 17.505 -17.505 
141 108.000 76 • 00() o.o 16. 781 - 16. 781 
142 116.000 66.000 0. (\ 14.191 -14.191 
143 eo.cco 61 .oo 0 o.o 35.4<;4 -35. 494 
144 81.010 107.0IJO o.o 14.172 -14.172 
145 85.000 101.00') o.o 15.319 -l'.'i.319 
146 92.000 94 • oco o.o 16.t:13 -.16.613 
14 7 G6.000 87.000 o.o 16.559 -H::.55C:, 
148 102 .100 82.00'.) o.o 16.900 -16.900 
149 1 C7 .000 74.000 o.o 14.665 -14.665 
150 112.000 70 • OQO o.o 14.626 -14.526 
151 79.0'.)0 1 06 • 00 0 o.o 14.311 -14.311 
152 t4 • 000 123.()00 15.000 11.385 3.615 
153 62 .ooo 123.000 15.00() 11.078 3.g22 
154 61 .0()0 1:,1.000 15.000 10.955 4.045 
155 c"".ooo. 114.000 15.000 12.498 2.502 
15"', 70.0~0 1 09 • 00 0 15.000 13.700 t.300 
157 75.000 103.000 15 .oo 0 15.120 -0.120 
158 78.)00 105.0('0 15.000 14. 4S 7 C.503 
159 73.000 11?..000 15 • 000 13.185 le815 
160 70.COO 116.000 15.000 12 • 503 2.,497 
161 130.000 55.00"'..l o.o 22.904 -f2e904 
162 133.000 52 • 000 o.o 25 • 073 -25.073 
163 134."lOJ 51.000 22 • oco 25.909 -3.909 
164 1"39.000 45 • 00 0 22 .ooo 27.661 -5.661 
165 145.000 37.000 22 .coo 27.878 -5.878 
l 6fi l!::1.000 3 0 • 00 0 22 .ooo 31.29<:J -9. 2"19 
167 158.000 21.ooci 22 .ooo 28.505 -6.505 
168 159.000 20 .ooo 16.000 28.697 -12.697 
169 1 64 • 000 14•000 16 .oc;o 20 • 936 -4.936 
170 169.COO 10.oe,o 16.000 18.241 -2.241 
171 1 69 • ')f'J (' 9.000 o.o 10.325 -10.325 
172 1<53.000 10.'lOO o.o -2.068 2.068 
173 163.000 14.000 o. 0 16.711 -15.711 
1 74 15'9.COO 12.000 o.o o.oas -0.065 
175 157.000 l 5 • I')( 0 o.o 5.504 -5.504 
176 158.000 17•000 o.o 13.054 -13.J54 
177 161 • 000 16.000 o.o 18.785 -18.785 
178 156.000 15•000 o.o 4.486 -4.486 
179 157.000 18 • 00 0 o.o 13.6C8 - 1 ~.608 
lAO 154.COO 2 l • 00 0 o.o !4.286 -14 .286 
181 l!':2.001) 19•000 o.o 7.382 -7.382 
182 159.CCO 17•000 0 .o 15.974 -15.974 
183 lt0.000 t 7.0C'O so. 00;) 19.458 ::0.542 
.248 
TABLE -- 16 CONTI!'WED 
pQIN T FCTNT LOCATION INPUT SURFACE SUS.FACE 
Nfl • X-CGOPD Y-CCORD Z-VALVE VALUE RESIDUAL 
184 157.000 19.00() so.oco 16.820 ~3.180 
.185 12.3 • ,)00 62 • 000 0 .o 19.635 -19.635 
1 f\6 126.COO 58.000 o.o 1 e. 578 -1e.s7a 
187 130.000 54 • 000 (\. Q .?.0.392 -f0.392 
188 127.COO 57.000 o.o 18.957 -18.957 
189 135 • 000 48. 000 o.o 21. l 06 -i:l .. 106 
}90 142.000 4 o. 000 0 .o 24.580 -24.580 
191 149.000 31. oo 0 o.o 25.698 -25.698 
192 149.000 30 .ooo ,~6 .1)0() 22.628 i:3.372 
193 151.000 27 • 00 0 46.000 21.212 24.728 
t94 156.000 21•000 4o.OOO 20. 2 79 ::s. 721 
195 1sg.ooo 19.000 46 .ooo 24.158 f 1 • 842 
196 157.000 22.000 46. oc 0 28.179 l 7 • 821 
197 l 53 .oco 27.0()0 46.000 29.515 16 • 485 
19R 155.000 24.000 46.000 27.193 18 .807 
199 153 .ooo 23.000 6.000 16.725 - 10. 725 
200 156.000 ?.0.000 6.000 16.992 -10.992 
20 l 153.000 24.0{'C:) 34.000 19.481 14 • 51 9 
202 149.COO 28 .ooo 34.000 17.364 16.636 
203 149.000 2 7 • 00 0 o.o 15 • 156 -15.156 
204 152.000 24.000 o.o 16.435 -16.435 
205 123.000 60 .. 000 33 .ooo .15.870 17.130 
206 127.1)('10 56.000 33. 000 16.e52 16.148 
207 127.000 55.000 4g. 000 14.907 :":4.093 
208 133.COO so.coo 49.000 19.721 ~9. 279 
209 136.000 45. 000 49.0(;0 16.9".>3 :: 2. 097 
210 141.COO 19.00Q 49.000 18.258 30.742 
21 l 148.000 31.0CH) 49. 000 21.762 27.238 
212 1 09 • Q(' 0 77 .. ooo 33 .o 0') 18.703 14.297 
213 111 .. coo 74 • 000 33 .ooo .1 7 • 790 15. 2 1 0 
214 113.1')0 73.000 48 .ooo 19.200 .;a. aoo 
215 118.000 66 • 000 48 .. 0('10 16. a.gs ::1.11J2 
216 123.000 59.000 48 • 00 ,') 14.191 .=..3. 809 
217 129.COO 53.000 48 .oc, 0 15.!:24 12.476 
218 130.0('0, 52.000 46. 000 15.907 20.093 
21q 133.000 48.000 46 .ooo l 5. l 92 ~0.808 
220 135.000 ,.6.000 46. 001') 16.280 .29.720 
?21 12~.,oo 58.COO ·o. o 12.651 -12. 651 
2?2 125.000 56 • 000 30 .oc 0 12.814 17.186 
223 131.000 50.000 30 .oc 0 14.309 15.691 
224 136.000 l.i,4 • 0"0 30. 00 0 14. 755 15. 245 
225 142.000 3 7 • 00 Q 30 .OO') 16.740 13 .. 260 
226 148 .IlOO 29.000 3C' • 00 0 16.7.33 13.267 
227 122.000 58.0fll) o.o 11. 285 -11.285 
228 112.000 69. 000 0 • I) 13.708 -13.7')8 
229 11s.or,o 65.000 c.o 12.211 -12.211 
230 114.000 68.000 o.o 14.384 - 14. 384 
231 124 .• 000 56.COO a.o 11.269 - 11.269 
232 128.COO 51 .ooa o.o lo. 210 -1c.210 
233 1.'34 • 000 44 • 000 o.o 10.306 -10.306 
234 140.000 38.000 o.o 13.333 -13.333 
235 14 7. no o :m.ooo o.o 16.081 - 16.081 
236 116.0~0 65. oco o.o 13.051 -13.051 
237 120.000 59.000 o.o 10.316 -10.316 
238 126.COO 52.000 o.o 8.789 -8.789 
239 131.000 46.0()0 o.o 8.153 -8.153 
240 137.000 40.000 o.o 10.108 - 10.108 
241 122.000 55.000 o.o 8.103 -8.103 
242 127.000 49 .ooo o.o 6.810 -6.SlO 
243 13!5.000 41.000 o.o a.oao -8.080 
241. 139.000 37.0("10 o.o 9.699 -9.699 
246 140.000 36.000 o.o 10.191 -10.191 
246 143.000 33.000 o.o 11., 805 -11.805 
249 
TABLE -- 16 CCNTJNUED 
pQINT FCINT. LOCATION INPUT SURF ACF SUJ:FACE 
NO• X-CCORD Y-COGRf) Z-VALUE VALUE RE~ tDUAL 
247 t 4:-:, .noo 32 .OO() o.o 10.414 -t0.414 
248 145.'lOO 30.000 o.o 11.406 - 11. 40 6 
249 120.000 53. 000 o.o 6.425 -€.425 
250 123.000 4-9.000 o.o 5.438 -5.438 
251 124.00I") 53.000 0 .o 7. 845 -7.845 
252 126.000 46 • 00 0 o.o 4.g33 -4.933 
253 130.000 41.000 fJ • 0 4.682 -4.682 
254 135.000 36.000 o.o s.2s1 -5.251 
255 142 • {)(10 32.000 o.o 8.840 -8.840 
256 144.('1)0 27.()00 0 .o 7. 4g:3 -7.493 
257 146 .ooo ?9.000 o.o 11. 895 -11.895 
256 150.')00 25.00') o.o 13.582 - 1:3. 582 
259 151.000 20.000 o.o 7.712 -7.712 
260 153.000 22.('00 o.o 14.251 -14.251 
261 147.00() 24 • 000 0 .o 7.989 -7.i;ag 
202 170.0()0 9.000 Cl• 0 15.360 -15.360 
26~ 166.000 e..ooo o.o -e:.2a4 6.284 
264 160.000 9.ooo o.o -7.421 7.421 
265 161.COO 10.00 0 c.o -4.327 4.3~7 
266 !56.COO 14.000 c.o 2.670 -2.670 
267 155.1)00 13.('!(10 o.o 1.21a -1 .. 218 
268 160.COO 1(\ .001) o.o -4.778 4.778 
269 159.000 9.00() (}. 0 -7.028 7.028 
270 155.t:,00 12.000 o.o 0 • 141 -0~141 
271 153.000 16.000 0 .o 4.605 -4.605 
272 l'Sl.COO 18.1)0".) o.o 6.003 -6.003 
273 154.()00 13.000 o.o 1 • 712 -1.712 
274 150.000 17.')00 o.o 5.809 -5.809 
275 140.('00 31.000 o.o 6.458 -'5.458 
276 136.000 34.0{'0 o.o 5.480 -5.480 
277 1.32 .ooo 38.001 o.o 4.8E5 -4.885 
278 128.000 43.000 o.o 4.698 -4.698 
27Q 124.000 4 7. 00 0 o.o 5.170 -5.170 
280 121 .ooo 50.000 o.o 5.889 -5. 88'9 
281 l 16 • 000 56.000 0 .') 7.698 -7.698 
282 110.coo ec,2.000 o.o 10.400 -10.400 
2A3 l C6.000 67.000 o.o 12.31-6 -12.316 
284 1oq.ooo 63.000 o.o 10.877 -10.877 
285 102.0(1.r) 74 .coo o.o 14.216 -14.216 
2B6 93.000 86.000 o.o 16.321 -16.321 
2A7 85.000 96.0('0 o.o 15.966 -1~.<ii66 
288 79.00IJ 103.GO') o.o 14.884 -14.684 
2A9 123.000 45. oc 0 o.o 6.047 -6.047 
29') 127.000 40.COO o.o 6.053 -6.053 
?91 135.000 31.000 o.o 7.302 -7. 302 
292 144.000 23.000 o.o 7.58'9 -7 .. 589 
293 150.000 18 .oo 0 o.o 6.052 -6.052 
294 149.0('0 1 7. 00 0 o.o 6.446 -6 • 4-46 
2CJ5 145.000 20 • 000 o.o 8.557 -E.557 
296 140.COO 25.000 o.o 8.852 -8.852 
297 138.000 28.000 o.o 7.748 -7.748 
298 135.000 29.000 o.o 9. 31.3 -<;: •. ~H 3 
299 131.CCC 35.no,:, o.o 6.839 -c.839 
300 12E.OOO 40.000 o.o 7.703 -7. 703 
301 122.000 45.000 o.o 6.754 -c.754 
302 118.000 so.coo o.o 7.468 -7.468 
303 122 .• ("QO 46 • 00 0 o.o 6.270 -6. 270 
304 11A.OOO 52 .ooo o.o 6.<;58 -6.958 
305 120.000 49.000 1).0 6.477 -6.477 
306 7P.,.OOO 104.000 o.o 14.705 -14.705 
307 87.000 92.000 o.o 16.441 - 16.441 
3 0 >3 g6.00I') 81 • 00 0 o.o 15.921 -15.921 
309 c;a.ooo 80.000 o.o 15.562 -15.562 
2!:if) 
TARLE -- 16 CCNTINUFD 
FOIN T POINT LOCATION t NPUT SURFACE SUFFACE 
NO• X-CCCRD Y-COORD Z-VALUE VALUE RE~IDUAL 
310 104.000 69.000 o.o 13.216 -13.216 
311 107.000 64.000 0. o 11 • 891 -11.891 
:112 117•000 53.000 0 .o 7.339 -7.339 
313 78.CCO 103.000 o.o 14. g23 -14.923 
31 f+ o.o 55.000 o.o 2.522 -2.!:22 
315 82 • 000 98.000 ('. 0 15.796 -15 ... 796 
316 9C.COO 87.000 o.o 16.725 - tt. 725 
317 ss.ooo 81 • oc 0 c.o 16.153 -16.153 
318 99.000 75.000 o.o 15. 167 -15.167 
319 l 05 • 000 64.000 o.o 13.229 - 13.229 
:120 10.g.000 60.000 o.o 11.207 -11.207 
321 116.000 52.000 o.o s.212 -e.232 
322 138.COO 26.000 o.o 9.705 -9.705 
.323 132.000 31 • 00 Q o.o lo. 120 -10.120 
324 127.000 3 7. 000 o.o a.578 -8.578 
325 121.000 44.000 o.o a.302 -8 .302 
326 118.000 48.000 o.o e. 438 -e.4:3a 
327 111.000 56.000 0 .o 10.847 - ]0.847 
32.13 IC 7 .OOO 61 .ooo o.o 12.491 -12. 491 
329 80.000 99 .ooo o.o 15.750 -15.750 
330 E7.00Q 89.000 o.o 17 •. 054 -17.054 
331 94 .ooo ao.ooo o.o 16.614 -16.614 
332 ~9.000 73 • 00 0 o.o 15.372 -15.372 
333 104.000 cs.ooo o.o 13.724 -13.7~4 
334- t C8.00".l 59.000 o.o 12.332 -]2.332 
335 111 • 00 0 54.000 o.o 11.818 -11.818 
336 116.000 48.000 o.o 10.463 -10.463 
337 122.000 41.00') o.o 9.933 -9.933 
333 130.000 32.000 o.o 11.194 - 11 • 1 94 
339 134.C'OO ?8 .oo Q o.o 11.762 - 11. 762 
340 139."00 24.000 () .o 10.983 -10.983 
341 131.000 30.000 40 .ooo 12.772 n. 22s 
342 13?.000 27.000 40 .ooo 16.205 :c:3. 795 
343 136.000 26.0CO 40.0CO 12.044 27.<;56 
344 137.COO. 23.00() 40 .oo 0 !.5.239 24.761 
-::S45 143.CCO 21.000 40 • 000 9. 750 ::o.2so 
146 140.000 22 .0!'.10 40 .ooo 12.310 ;17.690 
347 108.0CO 56.00J 40 .ooo 13.811 26 • 189 
348 111.000 52 .oo '.) 40 • 000 13. 113 26.887 
349 116.COO 4-6.000 40 • 000 12.161 21. 839 
350 120.000 41.000 40 • 000 12.3q3 27.6)7 
351 127.COO 33.000 40. 000 13. 739 26. 261 
352 131.000 29.000 40.000 14.338 25. 662 
353 105.000 61.000 so.ooo 14.261 :::e. 739 
354 1 04 .ooo 60.000 50 .ooo 15.757 34.243 
155 105.000 57.000 50. 00 0 16.4'19 33 • so 1 
356 1C7.000 57.000 50 • 000 14.289 :;5.711 
357 77.000 103.000 39 .ooo 14.974 ;;4.026 
358 76.0(\0 102.000 39.000 15.329 E3.671 
35g 81.000 97. 00 0 39.000 16. 160 22. E40 
360 79.CCO 98 • 000 39. 000 16.169 ~2.831 
361 84.000 93.000 39 • 000 16. 72 7 22.273 
362 84.000 90.000 39.000 17.654 ~ 1 • 346 
36.3 e7.ooo 86. 000 3'1.000 17.932 21.068 
'364 90 • :JOO 95.000 39. 000 17.102 £1.8<";8 
365 .t; 1 • 000 80.00() 39.000 1a.04g ..:0.951 
366 <.2.000 82 • 000 39.00() 17•027 :.:t.973 
367 c;s.coo 74 • 000 39 .ooo 1 7 • 6(' 8 ;: 1. 392 
368 t;5.COO 77.000 39. 000 16. 741 22.259 
~69 99.000 72.000 39. ono 15.551 23.449 
370 <;9.(100 69.000 39.000 16.377 ~2.623 
371 102.000 67.0('0 39.000 14. 694 ;;;4. 3'}6 
372 1 C3 • .JOO 61 • 000 .39 .ooo 16.24.4 ::2.756 
251 
TABLE -- 16 CCN T 1 NUE D 
POINT PC I NT LOCATION l NP UT SURFACE SUJ::FACE 
NO. X-COCR;) V-COORO Z-V I\LUF. VALUE RE~IDUAL 
37 3 104.000 63.000 39 .oo 0 14.358 24.642 
3 7l~ 110.000 51 .<H'O 40. 000 15.C83 24.917 
375 114.000 45. 000 40.000 15.755 .:4.245 
376 120.coo 39.000 40.001) 14.qo9 i:: 5 • 091 
377' 133.000 25.000 60 .ooo 18.193 .ti 1 • 807 
378 134.C'OO 23.DOO 60.00() 20.266 ~9.734 
379 137.000 21.000 60. OCI) 1 a. 73 o Jil.270 
380 141.001) 20.000 60 .ooo 13.633 itc. :357 
381 145.000 l9.000 60 • O<' 0 9.306 t0.694 
382 146.000 18 .ooo o.o a.931 -8.931 
383 140.COO 20.000 o.o 15.248 -15.248 
384 135.000 21.000 o.o 22.384 -22.384 
385 13?.000 23.000 o.o 23.827 -.13.827 
:::!86 106.000 56.001) 50 • 0 :')0 16.038 ::3.S62 
387 1 08 • 00 0 52.000 50 .ooo 16.707 ::3.293 
'3 ,q,13 112.oco 45.000 50 .ooo 18.448 ~ 1 • 552 
389 117.000 40.000 50. 000 17.782 32.218 
390 123.000 34 • 00 0 50.000 18.012 2 l e<:188 
391 129.000 2Q.OJ')0 50. 00 0 18.936 ~1.064 
392 132.000 25.000 50 .ooo 19. 866 :::0.1.34 
3g .3 1.33.noo 21.000 24.0QO 26.129 -2.129 
394 137 .O<'O 19.000 24.000 22.530 t.470 
395 142.C'O!') 17•000 24 .ooo 16.413 7.587 
396 1413.000 1 7 • oco 24.000 7. 330 16.670 
397 1 04 • 00 0 54 .ooo 20.000 19.g53 0.047 
:198 105.COO 50.000 20 .ooo 22.304 -2.304 
399 108.000 49.000 2C • 000 19.469 o.s:n 
400 110.000 43 • 000 20 .ooo 23.516 -3.516 
401 114.COO 40 • 00 0 20 • 000 22.021 -2 • 021 
402 116.COO 35.000 20 .o.oo 26.683 -E.683 
40 ~ 121 • 000 33.000 20 • 000 22 • 738 -2.738 
404 124.COO 2 7 • 00 0 20 • oc 0 29.262 -9.262 
405 129,.C'OO 25.000 20 .ooo 25.0?.0 -s.020 
406 132.000 21 • 00 0 20 • 00 0 27.997 -7.997 
407 1 C6 .CO.O 54 .ooo o.o 17.520 -17.520 
4() 8 11 O • 000 46.00') o.o 20.001 -20 .oo 1 ,.nq 116 .coo 39.000 o.o 20.60'9 -20.609 
410 12~.1)00 32.000 c.o 21.416 -fl.416 
4 11 131.C'.'OO 24 • oc 0 o.o 23 • 570 -23.570 
412 133.000 19 • oc, () o.o 30. 367 - ::o. 367 
41:1 140.Cl)O 17.000 c.o 20.341 -.?O • 341 
414 147.00IJ 16.cno o.o 9.138 -9.138 
415 144.000 16.000 c.o 14 • 118 -14.118 
416 140 • 000 15.0'JO o.o 24.021 -24 • 021 
417 137.COO 17.000 o.o 26.530 -;s.s.30 
418 136.000 15.000 o.o 32.755 -22.755 
419 131 .ooo 16.000 o.o 40.460 -ll0.460 
420 138.')00 16.000 o.o 26. 433 -2€.4.33 
421 145.000 15 • 00 0 o.o 13.531 -13 • 531 
42::> 14?.COO 14.000 o.o 21. 356 -~ 1. 356 
423 138.000 p,. • 000 o.o 30.424 -,::0.424 
4-2 4 134 .ooo 14.000 o.o 38. 934 -38. <;134 
4:? 5 12a.or:,o l6.000 o.o 45.266 -45. 266 
426 124.000 20.000 o.o 43. 034 -.43.034 
427. 127.000 27.000 a.o 24.386 -~4.386 
42 '3 126.COO 23.000 o.o 34.204 -34.204 
429 130.000 20.000 o.o 33 • 796 -::'3. 796 
430 13~.QOO 19.000 o.o 32 e274 -::2.274 
431 103.000 53.000 o.o 22.020 -~2.020 
432 1 06. coo 4 7 • 001} o.o 24. 074 -24.074 
43.~ 111.oco 40. 000 o.o 26.045 -~6.045 
4~4 1 1 E· • OC 0 33.000 o.o 2·9. 897 -29. 897 
435 121 • co 0 28.000 '.) .o 31.837 -:21.837 
2fi2 
TABLE -- 16 CCNTINUED 
r=,'JJNT PC I NT. LQCATION INPUT SURFACE SUj;FACE 
NO. X-COORD Y-COO RD Z.-V A.LUE VALUE RE~ ID UAL 
4]6 12s.ono 25.001) o.o 31.692 -Jt.692 
437 132.000 2c.ooo o.o 30.129 - ~o. 12g 
438 103.COO 51.000 2C .000 23 • 807 -3.807 
439 106.000 45 • 0(! ') 20.000 2th 208 -6 .208 
44'1 11 a.coo 40 .ooo 20 .ooo 27.299 -7.299 
441 115.000 33.000 20 .000 31.166 -11 • 166 
4 42 121.000 26.000 20.000 35.589 -15.589 
443 127.000 20.000 20.000 38.821 -18.821 
44.:i, 137.01)0 17.000 20.000 26.530 -6.530 
445 131.000 18.0!)0 20.000 36.270 - 16. 270 
L~46 121.000 20.00'J 100 • OIJ 0 46.212 :3.738 
44 7 125 .1)0 () 18.000 100.000 45. 4'98 :.4. 502 
448 128.01'0 14.000 100 .ooo 48.872 e1.12a 
1,1,4g 131.000 14.000 100.000 44.435 !:5. 565 
450 134.000 13.000 1 00. 00 0 40.926 ~g. 074 
451 140.01)0 13.000 urn .ooo 27.779 72.221 
1+52 14q.ooo 1 6. 000 so.ooo 6.655 <113.345 
453 14 8 • 006 14.000 50 .1)00 Q.093 40. 907 
,.54 145.1)00 14.000 50 .ooo 14. 81 7 J5 • l 83 
'-J55 143.000 12.000 50 .ooo 22.364 27.636 
456 140.000 12.oeo 50 .ooo 29.644 LO• 356 
457 136.000 t 1 • no() 50 • 00 0 40.660 <:..340 
45~ 1 :::l:3 • 000 12.000 50.000 44.714 !: • 286 
459 128.000 13.00!J 50 • 0 C 0 50.521 -0.521 
46() 126.COO 12.000 50 • 000 53.901 -3.901 
461 126.000 1 5 • 00 0 50 .ooo 49.553 0.447 
462 123.!')')0 14.0ClO 50. or.a !:3.353 -J. 353 
463 123.000 17.000 50 .ooo 4q. 242 o.758 
1+64 119.000 17.000 50. 0(10 51.399 -1.399 
11 65 t 19.COI'.'! ?.C .O·:JO 50 .ooo 47.675 2.325 
466 1 18•000 18.000 50 .oc r'l 50.548 -o • 548 
467 1(1?.000 52.0QQ o.o 24.0G5 -24. 095 
468 1')4.000 47.000 0 .o 26.466 -~t:.466 
45g 108.000 41.000 o.o 28.430 -2e. 430 
4 70 111.000· 36.000 o.o 31.436 -:: 1. 4 .36 
471 116.CIOO 30.000 Q • I) 34.774 -:;4.774 
472 120 • 000 25.000 o.o 38.679 -::s.679 
473 125.000 20.oco o.o 41 • 735 -.t.1.735 
474 130.000 17.000 o.o 40.132 -40.132 
475 101.000 51.000 o.o 26.129 - 2€. 129 
476 104.000 45.000 o.o 28.4 74 -28.474 
477 1C7.000 40.0CO o.o 30.691 -::0.6<;ll 
4- 78 11 0 • 000 35.000 o.o 33.784 -::3. 784 
479 104.000 30.()00 o.o 40.750 -40.750 
480 118.00f'! 25.000 o.o 40.821 -40.821 
481 123.QOO 20.000 o.o 44.216 -44.216 
482 100.000 50.0('0 1 oo. 000 28.077 'H • 923 
483 1 03 • 000 44.0CO 100 .ooo 30.473 f9.527 
484 108.000 37 • oc 0 100.000 33.199 f6.801 
485 110.000 32.000 1 00 .ooo 37.516 f2.484 
·486 11 s. 00 0 27.ocn l 00 .ooo 40.384 !:9.616 
q.,;i7 120.0f'lO 21.000 1 00 • 00 0 45.470 :4.530 
488 107.000 39.000 57 .ooo 31 • 831 .:5. 169 
489 104.000 44 • 000 57. 000 29.481 27.519 
490 1 02 • 000 48.0<JO 57.000 27.733 l:9.267 
/~ 91 <;9.000 49.000 50 .ooo 29.894 ~o. 1 o 6 
492 97.000 4 7 • oc 0 50 .ooo 32. <..80 17.020 
49.3 100.000 42" 000 50 .ooo 34.464 15 • 5 .36 
494 103.r:lOO 42.000 50 • 00 () 32 • 350 17.650 
495 104.000 35.0C'J 50 .ooo 37.726 12.274 
4q5 JC:8.COO 34.0CO 50.000 36.609 13 • 391 
497 tC8.')00 29.0CO so .on, 41.482 e.s1s 
498 113.000 27.000 so.ooo 41 • 751 e.249 
2!-i3 
T ,\BLE -- 16 CC'NT I NUE D 
POINT POINT LOCATION INPUT SURFACE SUJ;FACE 
NO. x-cccmo Y-CCJORD Z-V1\LUE VALUE RESIDUAL 
ti99 113.000 22.000 50 .o <JO 47.106 2.ag4 
500 118.00:J 21.000 50 • 000 46.871 3.129 
50L 117.000 19.000 50 .ooa 4q.579 0 • .321 
i:;02 103.000 58.00<) o.o 113.094 -18.094 
503 105.000 56.00Q o.o 17.195 -17.1195 
504 102.000 58.0DO o.o 19.242 -19.242 
505 103.000 54.000 o.o 21 .. 165 -21. 165 
506 1c2.ooo 56.00() o.o 20 • 740 -f0.740 
507 101.000 57.000 o.o 21 .. 137 -H .137 
508 1 O? • 0()0 54.000 o.o 22.367 -~2.367 
509 101.006 53.000 o.o 24.3q4 -.::4.394 
510 99 .• 000 5 7.00 0 o.o 23.439 -23.439 
51 1 98.000 56.000 o.o 25.335 -2S.335 
':512 100.000 53.000 o.o 25.534 -2:.534 
51~ 97.COO 55 .ooo t oc • 00 0 27. 1 76 ,2.824 
514 94.C'OO 61.000 1 co .oon 25.901 14.099 
515 90.000 68.000 100.000 25.119 ,4.881 
516 86 • ,,oo 75 • 0(' 0 100 .ooo 24.115 75.885 
517 S3.000 81 • 000 1 oo. oo a 22.590 ,7 .. 41 0 
518 78.000 91.000 1 00 .ooo 19. 4 73 EO. :27 
510 73.000 1 oo. 000 10,.000 16. 505 €3.495 
520 96.COO 54 • 00 ;J 50 • 000 28. 927 21.073 
5?1 ,;;s.ooo 52 • 000 50 .ooo 31.214 18.786 
522 98.000 50 • !".H)O 50.00(') 30.03q 19.961 
'523 ,;7.000 48.000 50 .ooo 32. 321 17.67<} 
524 88.'.)00 99.000 66.000 15. 84 7 !:O .153 
525 81.00:'.) 94.000 66.000 17.103 43.897 
52 6 86 • 000 87.000 66 .ooo 17.986 48.014 
527 <;C.OOt' 8.1.000 66 • 000 18.243 47.757 
528 <;5 • 000 73 • 000 66 .ooo 17.977 11a. 023 
52<'.t 100.000 65 • 000 66.000 17.171 48.829 
530 79.00C 97.000 o.o !6.4q6 -16.496 
531 88.0CO 83.000 0 .o lfl.554 -18.554 
532 c;2.ooo 77.000 C,. 0 18.530 -18.530 
533 ,;7.cc-0 69.000 o.o 18.034 -18.034 
534' 1 02 • Q(" 0 61•000 o.o 17.287 -17.287 
535 75 • 00 0 101.coo 20.000 15.767 4.233 
536 80.000 95 • 00 0 20.000 16.992 3.008 
537 85.000 87.000 20.000 18.397 1. 603 
538 aq.o!')o 80.000 20.000 19.213 C.787 
539 s4.noo 72 • 00() 2C .coo JQ.193 o.ao7 
540 98.000 66. 00 0 20.000 1 a. 582 1 • 418 
541 101.000 60.000 ?0 .00') 19.00{I 1.000 
542 74 • 000 102.000 o.o 15.553 -15.553 
f543 78.000 97.000 o.o 16.701 -15.701 
544 e2.ooo 90.000 o.o 18.365 -18.365 
545 87.000 82.000 o.o 19.519 -19.519 
545 <J.2 .ooo 73.000 o.o 20.345 -c0.345 
547 <;7.000 65 • oc 0 o.o 20.132 -cO • L32 
548 1 00 .ooo 58.000 o.o 21.542 -fl.542 
549 76 .. 000 1 oo. 000 20.000 15.978 4.022 
550 7'9 • coo 95.0CO 20.000 17.243 2.757 
551 84 • ()00 86.000 20 .. ooo 19.288 o.712 
'352 89.000 77.QOO 20.000 20.626 -O.e:26 
553· 93 • 000 70 .. 000 20 • 00 0 21.095 -1. !)95 
554 ,r;q,.ooo 59.000 20.000 21.939 -1.9.39 
555 96 .coo 65.000 20. 00 0 21.149 -1.149 
556 7'5 • '100 101.000 o.o 15.767 -15.767 
557 78.000 86.000 o.o 22.489 -22.489 
558 81.000 90.C()O o.o 18.753 -18.753 
:.'55 9 es.ooo 82.000 o.o 20.72) -20.723 
560 89.000 76 • 000 o.o 21.155 -21.155 
561 92.000 71 .. 000 o.o 21.430 - ;; 1. 4.30 
2;')4 
TABLE -- 16 CCNTINUED 
'I FOI"JT PCINT LOCATION INPUT SURFACE SUFFACE NO. X-COORD Y-comm Z-VALU!:'. VALUE RE~IDUAL 
562 ~f5.000 65. 00 0 o.o 22.163 -:02.163 
563 c;;c:i.ooo 58.GOO o.o 22.678 -22. 678 
564 74 • 000 101.00-'l o.o 1 5. 918 -15.918 
565 77.000 96 • 01,)0 o.o 17.351 -17.351 
566 ao.ooo 90.000 o.o 19. 167 -19.167 
567 84 • 000 83.001) o.o 20 • 796 -:::0.796 
568 sa.ooo 75 • 00 D o.o 22.506 -22.506 
569 9~.0')0 67.000 o.o 22 • 890 -i:2.890 
5 71} 97 • OC,O 59.000 o.o 24.162 -24 .1 62 
571 90.00!J 70.000 55 .ooo 23.837 :: 1. 163 
572 93.;0DO 65 • 0(: 0 55.001) 24. l Bo .::o • 914 
573 96.000 59.000 !;;5 • 000 25.242 29. 7.58 
574 99.000 53.000 55 .ooo 26.635 .:8.365 
575 101.000 50.00lJ 55 • 000 27.010 27.990 
576 90.00Q. 11.000 43 .ooo 2.J.213 19.787 
577 88.000 74 • 000 43 • 00 ') 23.106 19.894 
578 67.IJOO 109.0CQ 40 • oc, 0 13.6<;8 f6.302 
57g 73.000 101.000 40 .oo 0 16.077 £3.923 
580 77.000 94 .ooo 40 • 000 18.283 21 • 71 7 
581 80.0)0 88.000 40 • 00 0 20.221 Vile 773 
582 84.000 91.00') 40 .ooo 21 • 925 18. 075 
583 87.000 76.COO 40. 000 22.708 17.292 
584 73.t100 99 • oc 0 49.000 16.962 :::2 .038 
585 76.0CO 93.000 49. 000 19.162 2,;.a:1s 
586 79.000 86.000 49 • 00 0 21.931 ~7.069 
587 e2.ooo 82 • 000 49 .ooo 22 .632 26. 308 
Sf\8 84 .oO·'.) 76.000 49. ,)00 25.045 23.955 
589 87.000 72 • 000 49.0CO 25.205 :;3.795 
590 89.000 n6.ooo 4(). 000 27.353 :?1.647 
591 92 • 1'00 63 • 00 (') 49 • 00 0 26.525 ;2.475 
S92 91 .ooo 60.000 49 .OO:') 29.461 19.539 
5g3 95.(100 57 • Of) 0 49 • 00,1 27.730 a.210 
594 c;;3.C!)O 55 • 00 C 49 • 000 30.927 t8.073 
595 94.000 53.COIJ 49.000 31.376 11. e24 
596 96.000 ss.oou 49 .ooo 28.193 ~0.807 
597 60.000 1 ;? 1•000 o.o 10.717 -10.717 
59B E:4.000 116.000 o.o 11.g71 -11.S71 
599 68.rJOO 110.000 o.o 13.437 -13.437 
600 72.000 1cs.coo o.o 14.747 -14.747 
601 74 • 000 102.000 o.o 15.553 -15.55.3 
602 :,9.000 120.000 () • 0 10 .555 -10.555 
60 :I 62 .ooo 111.000 n.o 11 • !: 33 - 11. 533 
604 65 .ooo 113.000 o.o 12.600 -12.600 
605 68.000 109.000 o.o 13.700 -13.700 
606 73 .ooo 102.000 o.o 15.682 -15.682 
607 70.000 1 06 • OO•J o.o 14 .. 557 -14.557 
608 5'5.000 62. 00 0 96.000 22.785 n. 21 s 
6()9 56 11 0()0 60.000 <:16 .ooo 21•401 74.599 
610 t~o. coo 59.000 96. oc 0 24.844 1t.156 
611 6?. • 000 56111000 96 .ooo 23.333 72.667 
612 es.coo 56.0'lO 96 .ooo 26.710 t:9.290 
61 3 66 • ('00 53 .ooo 96.000 24.102 H. 898 
614 71 • 000 52 • 000 96 .ooo 28.367 t7.633 
615 71 .coo 4-9.000 96. oc 0 24.781 71.219 
616 74 • 000 50 .ooo 96 .ooo 29. 201 t:6.799 
617 ,s.ooo 47.0(;I) 96.000 26. 938 €9.062 
618 76 • 0()0 49.0QO <.6. 00 0 30.092 es.9oa 
61 9 89 • !)(10 31.000 o.o 26.333 -26 .. 333 
620 86.00IJ 36.000 o.o 27.745 -27.745 
621 82.000 38.1100 0 .o 24.602 -14.602 
622 79.000 40.000 o.o 23.023 -£3.023 
623 79.000 313.000 o.o 20.10a -20.108 
524 82.000 36.000 D .o 21.846 -~1.846 
l 
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TABLE -- 16 CCNflNUF.:O 
p,JINT FOINT L1CATI0N INPUT SURF ACE SUFFACE 
Nil. X-CC'ORD V-COORD Z-V<\LUE VALUE RE!: IDUAL 
625 E:6.00() 3.'3.000 o.o 24. 049 -24.049 
626 93 .ooo 25.000 o.o 25. 591 -25.591 
627 <;0 .. 0 1)0 30.000 o.o 26.740 -26.740 
628 90.000 27.000 o.o 22. 633 -22.633 
629 85 • 000 33.000 o.o 22. 3g7 -22.397 
630 81.000 36.000 (). 0 20.244 -:20.24-4 
631 81.000 34.000 o.o 17.068 -17.068 
632 84 .ooo 31.000 o.o 1 7 • 52 3 -17.523 
63'.'i E7.0!)0 29. 000 () • 0 19.938 -19.938 
634 63 • 000 50.000 o.o 15.803 -15.803 
635 62.000 53.000 o.o 19.098 -19.098 
636 58.COO 54.000 o.o 15.282 - 15. 2 82 
6~7 56.000 57.000 a .o l 7 • 154 -17.154 
638 78.000 41. 000 o.o 23.002 -23.002 
639 77.000 39 • 00 0 o.o 18.538 - 18. 53S 
640 75.000 43.0')0 o.o 21 • 662 -.it.662 
641 73 .ooo 42 .oo '.) o.o 17.215 -17.215 
642 70.001) 46.00IJ 0 .o 19.202 -1().202 
64.3 66.COO 46.000 o.o 13.494 -13.494 
644 o3 .r,oo 49.000 o.o 14.188 -14.188 
645 ·sa.ooo 53.000 (';. 0 13.712 -13.712 
646 54.000 57.0C·') o.o 14.453 -14.453 
647 81 .ooc 35.000 o.o 18.638 - 18.688 
648 79.000 35.000 o.o 15.259 -15.259 
649 76.000 39.000 o.o 16.'963 -16.963 
650 73.000 39.0C:Q o.o 12.146 -12.146 
651 70.COO 43.000 o.o 14.349 -14.349 
65;,:> t5.000 44.000 o.o 8.629 -8.629 
653 E:3.000 48.0C.O o.o 12 • 541 -12.541 
6'54 59.coo 48 • oc 0 o.o 6.970 -6.970 
655 59.000 s1.coo o.o 11.BPl -11.881 
656 56 • ')00 53 .oo 0 o.o 10.S64 -10e!i64 
657 54 • 000 52.000 o.o 6.664 -6.6S4 
659 52.COO 61•000 I). 0 17.634 -17 .. 634 
65q 54 .ooo 59.000 o.o 17.430 - 17.430 
660 83.COO 25.0CO 6.000 4.291 1.709 
661 e2. 100 23.000 6.oco -t.965 7.965 
f:6? 79.000 27.000 6.000 0 • 262 5. 7 38 
663 76.000 27. 00 0 6.00') -5 • 113 11 •. 113 
664. 73 .ooo 31.000 6.000 -2.500 a.soo 
665 10.coo 30.00·'.) 6.000 -8.356 14.356 
666 6g.ooo 34.000 6.000 -3.042 ~.042 
667 65 • 00 0 34.000 6.000 -7.628 13 .628 
668 65 • oc 0 3 7. 000 6.000 -3.207 9.207 
669 62 • 000 36.000 6.000 -7. 519 13. 51 9 
670 59.000 41.ooi:, 6.00() -3 • 735 9.735 
671 54 • 000 42 • 000 6.0CO -6.207 12.207 
672 55.000 44.000 6.000 -3.542 9.542 
673 !:3.000 57.000 o.o 13.078 -13.078 
674 52 .ooo 60.000 o.o 16.195 -16.195 
675 ':55.000 53.000 20 .ooo 9.592 10.408 
676 52.00,J 55 • 00 0 20.000 e.6C8 11. 392 
677 56.000 so.ooo 0 .o 6.179 -6.179 
678 55.000 48.COO 0 .-0 1. 836 -1. 836 
679 52 • 000 51.000 o.o 2.579 -2.579 
681) 53.000 53 • 000 o.o 6.877 -6.877 
681 55.COO 46. 000 o.o -1.001 1. 001 
68? 52.000 49.000 o.o -o .1 96 0.196 
683 54.000 44-.000 o.o -4.342 4.342 
684 51.000 4 7 • 00 0 o.o -3. 541 J.541 
685 =3.000 4 3 • 001) o.o -5.892 5.892 
686 51 .coo 45. 00 0 o.o -5.3€:4 5.364 
687 25.(11)() 104.0CO o.o 21.051 -::1.os1 
T 
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TABLE -- 16 CCNTINUED 
l=C'1INT PCINT LOCATION INPUT SURFACE SU F,;FA<:E 
NO. x-corJRo v-conR') Z-VALUE VALUE Fl E ~ IDUAL 
688 26.000 97.0CO o.o 20.558 -;'/0 .558 
6,99 29.000 96.000 o.o 22.839 -f2.e.3g 
690 30.000 90.000 c.o 20 • 685 -20.635 
691 35.000 85.000 o.o 22.714 -22.714 
692 37.000 80.00') o.o 20.730 - 20. 730 
fr93 41.000 75 • 00 0 o.o 20.713 - .:.0 • 713 
694 46.000 68.000 o.o 19.035 -19.035 
695 51 • 000 63.00() o.o 19.0A6 - 19 • 0 86 
696 57.COO 58.000 o.o 19.909 -19.909 
697 62.00!"! 54.000 o.o 20.566 -::0.566 
698 70.000 49.000 o.o 23.566 -23.566 
699 12.000 115.000 c.o 9. t':46 -9.646 
700 15.000 110.000 o.o 13 • 280 -13.280 
701 17.000 110.000 o.o 15.274 -1!:.274 
7')2 18. 000 106.000 o.o 15.766 -15.766 
70 :3 21 • 000 105.('0\'.l .() .o 18.448 -18.448 
7".)4 21 .ooo 101 • 00 ') o.o 17.079 -17.079 
705 23 • 00!) 100.000 o.o 18.860 -18.860 
706 2e.OOO '.'.)6.01)0 o.o 20.044 -20 • 044 
7(} 7 27.000 92.000 o.o 18.447 -18.447 
708 30.01)0 89.000 o.o 19.8"38 -19.838 
709 25.000 95.000 o.o 18.178 -te.178 
710 35.COO 32.000 o.o 20.069 - .20. 069 
7 l 1 38. 0(10 79.000 o.o 21.023 -21. 023 
712 41 .ooo 73.000 o.o 18.382 - ta. 38?. 
713 so.coo 6:1. 000 o.o 1 7. 757 -17.757 
714 l O • 000 108.000 o.o 3. 582 -3. 582 
715 12.000- 109.000 0 .o A.547 -8.547 
716 13.000 104.0?0 o.o 6.042 -e:. 042 
717 16.000 103.000 /). 0 11 • 057 -11.057 
7 113 16.000 99 • 00,'.) o.o 6.488 -6.488 
7' l 9 20 .ooo 96.000 o.o 11 • l 02 - 11 • 1 ')2 
72 'J 20.1)1)(' 95.000 o.o 9.854 -~.854 
721 24.000 92.000 o.o 13.804 -13.S04 
722 24, • coo 89.000 o.o 10eC'J7 -10.007 
723 2A.OOO 86 • OC0 o.o 13.699 -13.699 
724 28.000 83 • 000 o.o 9.648 -<,;. 648 
72S 33 • ('l(\Q 80.000 o.o 14.775 -14.775 
7';:>F, 35.000 75 • 000 o.o 11.500 -11.500 
727 40.000 69.000 o.o 11.481 -11.481 
; 72fl 47.000 61.00'0 o.o 10.619 -10.619 
l 729 !52.0fiO 56 • 000 o.o 10.152 -1 o. t 52 730 1a.ooo 95.000 o.o 5.397 -5.397 731 21.000 91.0IJO o.o 6.376 -e.376 
I 
73? 27.0()0 82.000 o.o 6.021 -€. 021 
733 22.000 76. 000 o.o 7.322 -7.322 
734 36.COO 70.000 o.o 6.002 -6.002 
735 40.000 64.000 o.o 4.194 -4 • 194 
r 736 45.000 61.00Q o.o 7.661 -7.661 
737 46.000 57.000 o.o 3e315 -3.315 
738 ::1.000 55.000 o.o 7.237 -7.237 
7::59 e:2.000 52.000 o.o 4. "J43 -4.043 
740 16.000 94.flCO (). 0 -1.651 1.651 
741 15.00() 91 .ooo o.o -11.020 11. 020 
742 3.000 110•000 o.o -15.436 15. 436 
·'~ 743 10.000 100.000 o.o -9.215 9.215 
744 1.000 109.000 o.o -2.e. 465 26.465 
745 l 6 • 000 9:-:3.001) o.o -3.557 3.557 
746· 19.000 91. 000 o.o l .369 -t.369 
747 20 • 000 87 • ()00 o.o -3.159 3e159 
748 24.')00 84 • 000 o.o 2.229 -2.229 
740 25.000 80.000 o.o -2,.164 2.164 
750 30.000 76. 000 0 .o 3 .135 -3.1:35 
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FOTN T FOINT LOCATION INPUT SURF ACE SU~FACE 
NO• X-CCClPD v-conr~o Z-V ,\LUE VAL !JE RESIDUAL 
751 31 .coo 71.000 o.o -2 .568 2.568 
752 36.000 68.000 o.o 3.020 -3. 020 
753 38 • 000 63.000 0 • ') -0.545 0.545 
754 42.00!) 60.0CO o.o 1. 723 -1 • 723 
755 45.000 56.000 o.o 0.614 -O.f:14 
756 4 7 • oc 0 52.000 o.o -1.878 1.878 
757 41 • C"O'.) 50.000 o.o -7.368 7.368 
758 1.6.000 <}0.000 2 .O".lO -9.721 .11.721 
759 19.000 36.0CO 2.oao -8.179 10.179 
760 23 • 000 80.000 2.000 -7.690 9.f:90 
76 l 28.000 73 • 000 2.000 -6.417 8.417 
762 32.000 68 • coo 2.000 -4. 882 6.882 
763 36.COO 63.000 2.000 -3 • 941 5.941 
764 3<;.000 59.0IJO 2.000 -3.924 s. 924 
765 44 • 000 53.0CIJ 2.000 -3.941 5.941 
766 50.000 4 7. 000 2.000 -4.312 6 .312. 
767 45 .oo 0 68.000 o.o 17.661 -17.661 
768 11.000 115.000 o.o 8.462 -8.462 
769 10.000 113.000 o.o 6.883 -6.883 
77f') 14.000 110.000 a.o 12.ose -12.058 
771 16.COQ 104.000 o.o 11.902 -11.902 
77-,,"> 20.000 1 00. 001) C • 0 15.059 -15.059 
773 21.000 99.000 4.000 15.743 -11.743 
774 22.001'1 qs.ooo 4.oco 13.632 -S.632 
775 25.000 94 • 000 4.000 17.373 -1.3.373 
776 26.COO 90.00(' 4.000 14.976 -10.976 
777 30 • ')0 '.) 87.000 4.0CI) 18.054 -14.0~4 
77d 30.000 84.000 4.000 14 • 704 -)0.704 
779 35.000 80.000 4.00 0 17.932 -lJ.932 
7 fr/) 35.000 77.0CO 4 .• 000 14.234 -10.234 
781 40.COO 73.000 4.000 16.928 -12.928 
782 40.00'.) 70 • 000 4.000 12. ~99 -8.899 
783 45.00') 66.000 4 • 00 0 14.937 -J0.937 
734 50.000 6 1•000 4 • 00 0 14.904 -10.904 
78.5 6.000 113.000 o.o -1.614 1.614 
786 6.0{10 110.000 I} .o -4 • 859 4.859 
7B7 11 .ooo 106.0CO o.o 3.737 -3.737 
788 12.01)0 102.000 0 .o 0 • 791 -C.791 
7 '3Q 1s.ooo 1:)0.000 (l • 0 5.528 -=· 528 
79:') 1 7 • 000 96.00;) o.o 4.488 -4.488 
791 g.ooo 11 4 • 1)0 0 ('1.0 5.410 -5.410 
792 7 • '.}O I) 113.000 o.o 0.863 -0.863 
793 20.000 115.000 22.00!) 14.336 7.664 
794 17.000 116.000 2.0.000 12.68C 1. 320 
795 is.coo 115.CCO 20.000 12.289 1. 711 
796 2?.000 11 1 • 00 0 22 .ooo 17.585 4.'.4-15 
797 26.000 111.000 22. 000 19.034 3. <;66 
79/:\ 24.000 107•000 22 .ooo 19.g65 2.0:35 
799 28.000 99 • 00 !) 22 • 00 0 22.738 -o • 738 
'31) I) 30.000 101.000 22 .ooo 23.536 -1.536 
801 27.000 1 07. 000 22 .QOO 20.682 1.318 
902 ,;;2 • 0')0 51.000 29.000 33.821 -4. 821 
803 30.000 99.000 70 .ono 23.8i)7 4€ • 193 
.'304 29.000 97.000 70. 000 23.084 4f:.916 
'30 5 33.DOO 94.00') 70 .0,')0 25.126 .ti4. e74 
806 32.000 91.000 70 .ooo 23.416 46.5B4 
807 36.000 87.0CO 70 • 00 0 25.001 44.999 
308 36.000 84.000 70 .ooo 23 • 0 71 46.929 
809 39.000 a1.coo 70. 000 24.025 ll: • (]75 
RlO 41.COO 77.00') 70 .ooo 22. 786 '17.214 
81 t 45.000 12.000 70 • 0 00 22.498 47.5;)2 
-',12 47.COO 68. 00 0 70 .oco 20.360 ~9.640 
dl ::3 ~c.oco 6 7 • 000 70.000 22.!395 47.105 
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POINT FOI NT LOC A.TI CN INPUT SURFACE SUf;;FACE 
NO. X-CCCPD Y-COORD Z-VALUE VALUE RE~IDUAL 
914 ~1.000 64 • 000 70 .ooo 20 • 41 7 49.583 
815 ~2.00!'.' 65. 00 0 70. 000 22 • 908 47.092 
816 18.000 110.000 o.o 16.068 -16.068 
~17 22 • 000 110.000 o.o 18.110 -1a.110 
813 23.COO 102.000 o.o 19. 571 -1'9.571 
919 E4.000 3 0 • 00 0 o.o 15.830 - l 5 • 8 30 
R20 82.000 2 9 • 00 0 o.o 10.C88 -10.088 
d21 81.000 34.000 o.o 17.068 -17.068 
8.?2 77.000 32.000 (.). 0 6.242 -6 .242 
823 76.000 3 7 • 000 o.o 13.588 - 13. 588 
824 73 .. 000 35. 00 0 o.o 4 .906 -4.906 
825 71.000 40 • 00 0 o.o 10. 713 -10.713 
826 67.000 39.000 o.o 2.815 -2.815 
827 €6.000 44.0CO o.o 10.091 -10.091 
828 61 • co 0 43.00·1 o.o 1. 453 -1. 45 3 
829 60.000 4 7. 000 0 .o 6.681 -6.681 
~30 56.000 4 7. 00 0 o.o 1. 545 -1.545 
831 57.000 so.ooo o.o 7.517 -7.517 
832· €3.000 26.000 o.o 6.311 -6 • 311 
A33 f.!3 .ooo 28. 0() 0 o.o 1 o. 2 t 0 -10.210 
834 eo.ooo .? 7 • 000 o.o 2.200 -2.200 
835 78.000 31.000 o.o 6. 180 -c.1 ao 
f336 74. 000 31 • 00 0 o.o -0.892 .C • 892 
!337 72 • COD 35.000 o.o 3.266 -3.266 
838 68.COO 35.00') o.o -2. 693 2. 693 
~'339 c6. ooo 39.0('0 0 .o 1. 399 -1.399 
84') 64 • 000 3a.oc,o o.o -2.818 2.818 
841 6? • cco 42.000 o.o 1. 11)5 - 1 • l 05 
842 58.COO 42.000 o.o -3.354 ,::!.354 
843 56. ooo 46.000 0 .• I) 0.084 -0.084 
844 55.000 45 • 00 0 0 .o -2.315 2.315 
845 94.COO 23.000 c.o 24. 706 -24 • 706 
946 ',;2 • 000 24.000 o.o 22.038 - i:2. 038 
1347 f::R.000 26.000 o.o 16.938 -16.938 
81+8 89.001) 27.000 o.o 20.663 -~0.663 
849 86 • 000 27.(,00 o.o 14.534 - 14 • 5 34 
850 e5.')00 30.1)00 o.o 17.747 -17.747 
f351 84 • 000 28.000 o.o 12.249 -]2.249 
R52 <;7.000 19.000 o.o 25.008 -25.C'JB 
853 94.000 22.000 o.o 23. 1.35 -::~.135 
854 91.noo 21.00') 0 .o 14.384 - 14. 384 
855 89.000 25.000 o.o 17.307 -17.307 
856 67.000 23.000 o.o 9.031 -9.031 
657 84.CCO 27.000 o.o 10.:165 -10.365 
I 
B58 84.000 25 • 0(10 C .I) 6.429 -t.429 
859 <;7.000 18.000 6.000 23.267 -17.267 
86') 93.000 ?.0.000 6.ono 1 7. 251 -ll.251 
861 as.coo 22.000 6.000 9.295 -3.295 
86?. €4.000 24.000 6.000 4.384 1.616 
863 83.000 22.000 6.000 -1.'9G6 7.996 
864 ,;1.000 1 9 • 00 0 6.000 10 • 243 -4. 243 
865 77.000 42 • 00 0 o.o 23.007 -23.Q07 
B66 77.000 44 .ooo o.o 25.650 -:e5.650 
867 74.000 44.000 o.o 21.733 -.:1.733 
8613 72.000 4 7 .coo o.o 23.335 -.:3.335 
Fl69 68.000 4 7 • 000 o.o 17.974 -17.974 
B70 66.000 5C.OOO 0. (' 19.868 -19.868 
871 58.COO 11',;j .ooo c7.ooo 10 • 444 e6.55o 
372 t: 1•000 115.000 67.000 11.747 es.2s.3 
873 65.000 11 0. OC· 0 67.000 13.365 !:.3.615 
~74 E:9.000 105.000 67.000 14.990 !2.010 
R75 12.000 101•000 67.000 16.249 !0.751 
876 55.000 120 .ooo 5.000 9.515 -4.515 
~!',9 
TABLE -- 16 CONTINUFD 
PC1 INT ~CINT LOCATION INPUT SURFACE SUFFACE 
NO. X-COOP 0 Y-Com~D Z-VALUE VALUE RE~lDlJAL 
!377 58.0CO 117.000 5.000 10. 834 -5.834 
878 c3.ooo 110.000 5.000 13.373 -8 • .3 73 
879 68.000 104.000 5.000 15.527 -10.527 
880 71.000 100.000 s .or: o 16.918 -11.918 
na1 f.,3 .ooo 120.000 7.000 a.-c;e9 -1.989 
882 56.000 11 7 • 000 7.000 10.483 -3.483 
883 60.000 112. 000 7.00') 12.571 -5 • 571 
884 63 .ooo 108.000 7.CC') 14.191 -7.191 
885 t:6.000 1 04 • 0(' ') 7.000 15.804 -8.804 
986 69.000 lO('l.000 7.000 17.372 -1 o. 372 
887 56.000 115.000 50 .ooo 11.158 2e.s42 
888 e:s.ooo 103.000 50.000 t6.50q 23.491 
889 5;:, • 000 tt9.000 3.000 9.070 -€. 0 70 
890 ~1.000 11 8. QC, 0 3.00/) 9.298 -6.288 
991 55.000 115.000 3.000 11.059 - B. 059 
892 55.000 113.000 3 .ooo 11 • 974 -8.974 
893 59.COO 110 • ()0 0 3.00:> 13.430 -10.430 
894 59.0()0 107.000 3.000 15.075 -12.075 
"395 t:4.000 1 03 • 00 0 3.000 16.699 -13.699 
396 61.000 104.000 3.000 16.€43 -13.643 
897 50.000 l 17•000 8.000 9.642 -t.f:42 
893 55.000 111.C'OO a.oco 13. 051 -5.051 
1'399 62.()00 102.000 a.ooo 17.757 -9.767 
00() 55.000 110.noo 34.000 13.649 10 • 351 
901 51.000 115.000 34. oc 0 10.799 23.201 
902 62.000 101.000 34. 00 0 18.462 15.5.38 
903 49.COC 117.000 6.000 CJ.550 -3.550 
904 53.000 112.000 6.000 12.549 -c.549 
905 !::7.000 1 06 • Q\)0 6.000 16.017 -10.017 
906 61 • 00 0 1 0 1 • 00 '.) 6.000 18.719 - 12. 71 9 
907 43 • 000 120.000 4.000 7.093 -.3 .-09.3 
908 46.000 117.000 4.000 9.391 -5.391 
904 50.000 113.000 4 .oo '.) 12 • 04 9 -8.049 
910 !:4 • 000 108.00eJ 4.000 15.098 -11.098 
911 58.000 103.00Q 4.00!) 17.980 -13.<;;SO 
912 60 • !')00 100.000 4.000 19.748 -15.748 
913 42.000 120.000 .3.00() 7.011· -4.011 
914 39.000 121.000 ,.ooo s.990 -2.990 
915 41 • 000 117•0{10 3.000 g.534 -6.534 
916 46.00C 116.000 3.000 lo .. 1 oc -7.100 
917 44 • 000 113.COO 3.000 12.675 -<;.675 
q1s 49.00'.) 112.000 ·3 .ooo 12.835 -9.835 
919 4 8 • ()l) 0 1os.ooo 3.000 16.209 -13.209 
920 53.000 1 07. 000 3.000 16.002 -.13.'J02 
921 51 .coo 104.0()Q 3. 000 18.902 -1 s. 902 
922 73 • ()')I'.) 98.000 o.o 1 7. 450 -17.450 
923 77.000 89.000 o.o 21.094 - .: 1 • 0 94 
924 B(J. t'OO 82 • 00 0 o.o 23.924 -23,i, '-J24 
925 86.IJOO 70.000 o.o 27 • 363 -.27.363 
()26 89 • 0')0 64.000 o.o 28.660 -28.660 
9?7 7?.000 99.000 o.o 17.1g2 -17.192 
92'>3 76.000 go.ooo o.o 20.944 -20 • 944 
929 81 .oo, 79 • 000 o.o 25.255 -2!:.255 
930 E6.000 69.000 o.o 28.662 -28.662 
931 89.000 63.000 o.o 29.298 -29.298 
932 7? .ooo qa. oo a o.o 17.713 -17.713 
933 74.000 93.000 o.o 19.934 -19.934 
g34 78.COC 84.0(JO c.o 23.823 -23.d23 
•:ns 82 • ()00 75.00,1 o.o 27.230 -2.7.230 
936 86.COO 67.000 o.o 29.298 -2<;.298 
937 88.00() 63.000 o.o 30.142 -::0.142 
933 12.000 97.000 30 .ooo 18.260 11. 740 
g3g 76 • 0)0 87.00'.) 30 • OOf) 22.912 7.088 
2h0 
TARLE -- 16 CONTINUED 
FOI NT FC I NT LOCAT l ON INPUT SURFACE SUf.FACE 
"10. X-COORD V-COORD Z-VALUE VALUE RE~ IDUAL 
940 so.ooo 78.000 30 .ooo 26.639 3.:rn1 
941 84.rtOO 6 9. 000 30 .o 00 29.625 0.375 
q4:;>. 88 .000 62.00'.:l 30.000 30.748 -C.74A 
943 90.0!)0 61.000 10 .ooo 29.698 -19.698 
q44 88.00() 61 • 00 0 10.000 31.329 -.:1.329 
945 90 • ,'.)Q() 58.0 1JO 10 .ooo 31.515 -.:ile!::15 
q45 89.000 5q.000 10 .000 31.702 -£1.702 
947 c5. oc o 102.000 24.000 17.096 6. 902 
948 63 • 000 101 .ooo 24 .001) 18.209 5.791 
949 c9.ooo Q7.0CO 24.000 19.181 4. dl 9 
950 6 7 • ')00 96.0('') 24 .oo 0 20.532 ~.468 
951 ,2.000 91 • Q(' 0 24 .ooa 22 • l 00 1.900 
q52 10.000 89.000 24.000 24.490 -0.490 
953 75 • 000 83 • 00 0 24 .ooo 26 • .306 -2 .. 306 
')54 74.COO 80.000 24.000 29.037 -5.037 
955 78.000 76 .ooo 24.000 29.3:55 -~.355 
956 77.000 72 .cco 24.000 32.448 -8.448 
957 80.000 70 .oc 3 24.0C~ 31.826 -7.826 
958 79.000 66.000 24 .ooo 34.341 - JO. 341 
959 83.000 63.000 24.000 33.6;)6 -9.606 
960 82 • 000 60.000 24 .coo 35.125 -11.125 
961 E7.000 54.00() 24.000 34.943 -10.943 
962 86.000 51 .ooo 24.000 35. 563 -tt.563 
J63 10.oco 100.000 37 .ooo 17.141 19.859 
964 69.000 99 • 000 37. 00 0 17.945 19.055 
965 72.COO 95.00C 37.000 19.444 17.556 
966 74.COO 90 • 00 0 37 .oc 0 21 • 876 15 • 124 
967 76 • 000. 35.000 37 • 00 0 24.296 12 • 704 
968 73.COI) 91 • QC 0 37 • 000 21.652 15 •. ]48 
969 77.000 'H .000 37.0C'C 26.528 10. 4 72 
'971) ~o.ooo 77.000 37.000 27.324 9. 676 
971 eo.ooa 73 • 000 37.000 29.992 7.008 
972 83 .ooo 70 • coo 37 • oc 0 29.753 7.247 
973 83.000 66.000 37.000 '32.120 4.880 
974 86 • coo 64 • 000 37. 00 0 31.124 5.876 
975 86 • 000 60.000 37.000 33.225 3.775 
976 89.000 59.000 37 • 000 32.248 4.752 
977 89.000 54 .ooo 37.000 34.107 2. 893 
97:"I 67.!100 ll'HeOOO 48 .oo 0 17.258 ::0.142 
g79 74 • C 00 87. 000 48.00 0 23.972 f4 • 028 
980 10.000 96.000 48 .00 0 19. 503 2e. 497 
0 81 78.000 77.000 48 .ooo 28 .• 677 19.323 
982 82.000 67 .oo 0 48. 00 0 32. 229 15. 771 
q53 86 • 000 59.000 4.~.000 33.668 14 • .332 
984 ea.noo 54.000 48. 00 0 34.564 13 • 436 
985 63 • coo 100.ocn 31.000 18.910 12. 090 
986 es.coo 97 • 00 0 31 • 000 20 • 4 S2 .10.518 
gs? 67.000 92.000 31.000 23. 523 7. 4 77 
99'3 70.001) -'38.000 31 .coo 25.250 5.750 
980 70.0{)0 A5. 00 0 31.000 27.'515 3.485 
990 74.COO 79.000 31.000 29.728 t.272 
991 74.000 76.000 31 .ooo 31.688 -o.6~8 
C,92 77.000 70.COI) 31.000 33.498 -2.498 
9q3 eo.ooo 63.000 31 • 00 0 34.992 -3.992 
q94 85.000 52.000 31.001) 35.590 -4.590 
995 63.000 99 .• 000 40 .ooo 19.633 .co. 367 
G96 t8.000 '38 • 000 40 .ooo 26.184 1.3.816 
9q7 74.000 74.000 40.000 32.€54 7.146 
998 84.000 s2.000 40.000 35.581 4.419 
9g9 79.00Q F.,2. 00'.) 40 • 000 35.547 4.453 
MO'J e:2.000 99 • 00 0 36.000 19.'928 16. 072 
no 1 66.COO <n • oo '.J 36 .00!) 24.715 u. 285 
1002 70.000 8?..000 36.000 29.705 e.zgs 
?n 1 
TABLF. -- 16 ClNT I NUEO 
PO I ''1 T PCI'H LOCATION INPUT SUR,FACE SU f;if A<:E 
t-JO • X-C COPO Y-CCORD Z-VALUE VALUE RES IOUAL 
1003 74.1;00 72.000 36.000 33. 877 2. 12.3 
1004 "H'l.OO,'.) 63.000 36 .ooo 35.592 0.408 
1005 84.COO sc.000 36.000 35.2g3 0.7C7 
1006 61 .coo 99.000 2:, • 0 0 0 20.224 2.776 
1007 €3.0()0 93. 00 0 23 • 000 24.308 -1 • 308 
1008 66 • ooo 89.000 23 • 000 26.284 -3.284 
1009 c 7 • COO 84 • 000 23 .oo 0 29.620 -6.620 
1010 70 .000 130 • 000 23.000 31.0t:5 -e.065 
101 1 71 • coo 75.000 23.00(\ 33.567 -10.567 
1012 74.0CO 70.000 23.000 34 • 728 -11.728 
IC 1 3 75.0('0 65.000 23.000 35.819 -12.819 
1014 78.000 61. 000 23 .ooo 35.868 -12.868 
l O 1 '5 79.000 57.00·'.) 23.000 35.774 -12.774 
1016 83 • 000 s1.ooo 23.000 35.298 -12.298 
11) l 7 ff).COO 49 • 00 0 23.000 34.704 -11 • 704 
1 (11 3 eo. coo 53.000 13 • 0(' 0 35.cso -c2. oeo 
1019 80 • 000 51 • ('00 13 .ooo 34.284 -.;t.284 
1020 79 • 00/) 53.COO 13.000 34.742 -21 • 742 
1021 ac.ooo 50 .ooo 13.000 33.773 -20.773 
10 22 81 • l)('.10 52.00!} 13.000 35.056 -,2.056 
D23 78.000 54.000 tn.OC'O 34.774 -c4. 774 
1024 7<;.000 55.0CO HJ .ooo 35.623 -,5.t23 
11)2 5 76.000 5.9.000 10.000 35.510 -25.510 
1026 77.000 61 • o::, i 10 .OC') 35.g53 -2!5.~53 
1 f' 2 7 74. 0/JO 63 • 00 0 10 .. oco 35.994 -f:5.994 
1028 74.0C'O 67 • 000 10 • 00 0 35.622 -,5.622 
102() 71 e NH) 69.000 10.000 35.679 -~5.679 
10 30 72. 1')0') 12.000 10 • oc 0 34.586 -24.586 
1 0)1 69.COO 73.COO 10.000 34.<;58 -f4.<i58 
103~ 70.000 76.000 10. 00 0 33.418 -23.418 
10:.n 67.000 77.0QO 10.000 33.821 - c3• e21 
1034 cf3.00C 81 • 00 ') 10 .ooo .31 .255 -;1 .. 255 
1 !) 35 64 .coo '33.000 10.0C'O 31.386 -21.386 
1036 65 "(}(I 0 87.000 10.coo 28.23? - 1e. 212 
10 3 7 c2.noo 37.Q,)0 l O. 0{)0 29.324 -19.324 
1038 63 • oc 0 91 .ooo 10.oor:, ?5.t;07 -15.907 
1('39 6C.OOO q l • QC 0 10.000 26 .. ga1 -l6.S81 
1040 62.000 95.000 10.000 23.067 -t:3.067 
1 04.1 57.1)00 95 .oo ,') 10.000 24.742 -14.742 
1J42 cO.CDO 91"1.000 10.000 21.325 -tt.325 
1043 54.000 99.00(1 10 .oco 22.322 - 12. 322 
104,'.j. ~7.000 1 02 • 00 0 10 .coo lR.998 -e.998 
1045 52.('1'.'0 102.coi 10.000 ?.0.341 -10.341 
1046 54 • 000 107.0CO 10.000 15.824 -5. 824 
1047 89.000 "53.0GO 50 .ooo 34.473 15.!:27 
1 () 48 90.>JOO so.oco 50.0IJI) 35.030 14.970 
1049 91.ooa 57.000 o.o 31.318 -:::t.318 
1050 ~4 • 000 s2.ooo o.o 31 • '997 -:;1.997 
1051 97.000 46.000 o.o 33.610 -.:::3.610 
10 52 100.000 40.000 o.o 35.784 -~5. 784 
1053 104.000 34.000 o.o 38.456 -::e.456 
10 54 9?.000 55.000 0 .o 31.721 -21.721 
1055 <;3.000 53.000 o.o 32.140 -.:2.140 
1056 96. 000 46 • 000 o.o 34. t 75 -::4.115 
1057 1co.OCIO 39.001) o.o 36.379 -::6.379 
10 58 103.000 33 .ooo o.o 39.20) -.::9. 203 
1059 <eo.oco 57.COO o.o 32 .074 -:2.074 
1060 92.000 53.000 o.o 32. 836 -::2.836 
1 061 <:.6.000 45 .ooo o.o 34.695 -:.4.695 
1062 .:;q.ooo 3<;1.000 o.o 36.533 -::o.e33 
lf'63 l ;).3 • 'JOO 32.000 o.o 39.702 - :::.;. 70?. 
1064 so.noo 56.0CO 30.000 32.608 -2.608 
1065 93 • 000 49.00'1 30 • 001) 34.209 -4.209 
26.2 
TAAL=. -- 16 COl'!T.I NUED 
l=llI NT FrINT LOCAT I l'JN INPUT SURFACE SUf:FACE 
NO. X-C CORD Y-COORl) Z-VALUf: VALUE RE~ IOUAL 
11)66 '96.000 43.000 30.000 35.603 -5.603 
1067 99.0DO 37.000 30.000 37.467 -7.457 
106d 102.000 .31.000 30.001 39.851 -9.S51 
1069 105.000 32.00·) o.o 39.658 -::9.658 
1070 10B.oon 29.000 o.o 42 .2 75 -t;2.275 
1071 112.000 23.000 o.o 46.237 -46. 237 
107? 90.000 54.000 29 .o (Ji) 33.576 -4.576 
1')73 91.000 5 c. 00 0 29. oc 0 34.685 -5.685 
l".'>7<'1- <;2 .(100 50 • 00 0 es.ooo 34.257 t:o. 74 3 
107S '92.000 4 7 • 00 0 85.000 35.294 49. 706 
11)71') 94.COO 45. oo a es. on o 35. 3'S 7 ~9.{,03 
1077 95.000 41 • 00 0 85 • 000 36.346 48.654 
1078 <;7 .• 000 40.000 S5.000 36.529 48.471 
1079 97.000 36 .. COO 85 .oo J 37.360 47.640 
1080 100.000 34 • 000 85.000 ]8.506 46.494 
l ')81 10<).000 30 • O(H) E5. 00<'.) 38.922 46.078 
1082 102.000 30 • oc .') 85.000 40 • 0 78 44. 922 
1083 1c2.ooo 27.&00 85. 000 40.216 114.784 
t,JA4 105.000 26.000 85.000 42.428 .t2. 572 
1085 105.000 2.3.00') 85.00!) 42.540 42.460 
1096 106.000 2 4 • 00 0 57.000 43.416 13.584 
1087 t cg.ooo 22. 000 57.000 45.853 11.147 
108'3 109.CCO 21. oo n 57.000 46.104 10.896 
108g 1G4e000 31 • 000 o.o 40 • 282 - 40. 282 
1 <'90 1(7.'.)00 2 7. 00 0 o.o 4<?.853 -42.'953 
1091 112.000 22. 00 0 o.o 47.010 -jn.010 
1092 104.000 30.'JOO o.o 40 • 750 -4'.J.750 
1193 106.000' 27.0C'J o.o 42.581 -42.581 
l09'i 111.000 22 • 00 0 o.o 46.767 -46.767 
1095 110.000 21.000 89.000 46.773 42.227 
1(196 112.000 19•000 Fl9~000 48.656 40.344 
1C·97 114.000 19.000 89.01)0 49 • 524 .::9.476 
109'3 113.!JOO 20.000 8'9.000 48.597 40 • 403 
l')gq 115.000 1 9 • 0~ 0 75 .ooo 49.730 ;5.270 
11 00 11 7 • 000. 18.000 75.000 50 .671 ~4.329 
l 101 115.00;'.) 20.000 75 • 0 0 (l 48.884 2c.116 
1102 124.000 13.000 43 .ooo 54.002 -11.01)2 
1103 1.20.000 14.000 43 • Q,) ,'.) 54.090 - 11 • 090 
1104 121'.'.IJ{:0 16.000 43 .ooo 52.228 -9. 228 
11 05 105.000 22 • 000 so.ooo 42.348 7.652 
110 6 1C9.C0'.) 20.000 50 • 00 0 46.230 3.770 
11 07, 112.000 18.000 50 .o ')0 48.950 1.oso 
t 109 118.000 17.000 5C .OOO 51.549 -1.549 
1109 11.3.000 1 7 • Q(' 0 47.000 49. 905 -2.905 
1110 114.0CO 15.000 47.00(1 50.992 -3.992 
11 l l 117.COO 16.000 47. 00 0 !:2. 2 75 -5.275 
l 112 11 a. no o 14.000 47.000 53.728 -6.728 
l 1 1 3 106.000 21 • 00 0 :34 • 00 0 43.252 -9.252 
1114 1oc;i.ooo 19.000 34 • 000 46.221 -12.221 
11 1 5 111 • 00 0 18.000 34 .ooo 48.138 -14.1.:38 
l l 16 110.000 17 .. 000 34.000 4 7. 032 -13. 032 
1 t l 7 106.000 19.000 34 .ooo 42.500 -8.500 
l l 18 107.000 18.000 55.000 43.434 ll.566 
ll l ~ 112.000 15 • 00 0 55 .ooo 48.935 E.065 
1 t 20 119.000 13.000 55 .ooo 54 • 136 o.e64 
1121 124.COO 12.000 5S • 000 55. C',80 -0.080 
11 2?. 124.000 11 .ooo 50. oao 55.992 -5.992 
1123 120.000 12.000 50 • 000 55.320 -E.320 
1124 122.000 11.000 50 • 000 56. 194 -6.194 
1125 120.000 11•000 50 .ooo 55.665 -5.665 
1126 11<:i.000 11.000 26.000 55.124 -29.124 
l 127 117.000 11.000 26 • 000 s~.sos - n.so5 
1128 114.COO 12.0.00 26. 000 50.368 -24.368 
263 
TABLE -- 16 CONTINUED 
PfJJ NT Fn I NT LOCATION INPUT SURF,~CE SUf:FACE 
NO. X-CCCRD V-COORD Z-VAL,JE VALUE RE~JDUAL 
1129 114.000 13.()(1'.) 15. 000 50.761 24.239 
1130 119.000 12.000 75 • 00 0 54.9::12 2.0.068 
1131 117.000 13 • 00 0 75.000 53.548 i:1.452 
t 1 32 109.000 l 3 • 00 0 40.0')0 42. 924 -2. Q24 
1133 112.001 12.000 40 .oo 0 47 • 373 -7.373 
1134 113.000 13.000 33. 000 49. 500 -1c.soo 
11 35 108.000 1 5 .oo 0 33 .ooo 43. 000 -10.000 
1136 1 11•000 13 • 00" 33 .O Of) 46.509 -13.509 
1137 11.3.000 14 • 00 0 33 • 0 O') 4g. 861 -16.861 
1138 1CB.000 13.000 43 .oo 0 40.926 2.074 
1139 106.000 14.000 43 • 000 37.970 5 • ".)3 0 
1140 1 04 • 000 15.000 43 • 010 34.936 e.o64 
1141 HJ3.00~ 1 5. 00 0 23 .oo 0 32.641 -9.641 
1142 100.000 tA.000 23.00() 30.307 -7.307 
l 1 4::1 11-:,.000 15.0C'O 34.000 46.257 -!2.257 
1144 107.000 1 7 • 0".l 0 34. 000 42. 840 -e.s40 
1145 104 .ooo 1 8 • oc 0 34.0QO 38.486 -4.486 
1146 100.cco 22.coo 34.000 35.101 -1.101 
114 7 85.Jf'll) 49.000 25.000 35.301 -10.301 
l14R 86 • 000 46.000 25 .oo 0 34.827 -<;.827 
1149 f.!8.COO 52.0CO 20.000 35. 118 -1~.118 
.11 50 gc.r,oo 48 • 00 I') 20.000 35.464 -1!:.464 
11 51 88.000 46.!)Q() 20 .ooo 35.431 -15 .. 431 
1152 87 • 000 50.000 20.000 35.548 -15. 54 8 
11 53 86 • 000 50.000 50 .ooo 35.550 14 • 450 
1154 e7.COO 46.COO so. roo 35.173 t 4 • S2 7 
1155 84 • 000 48.00') 14 .ooo 34.727 -~0.727 
1156 €6.000 f+4.000 14.000 34 • 036 -;?0.036 
l l 57 91 .ooo 48.000 50. 000 35 • .?75 14.725 
11 58 94 • 1')00 42.000 50 .oo ') 36 • t 53 13.e47 
1159 96 • 000 3 7 • 000 50. 000 36.Ci>:!5 13 • 01 5 
11 60 99 .OO:") :H .oo 0 50 • Cl 00 38.313 11. 687 
11 61 103.(100 25.0CO 50 .ooa 40.856 9.144 
116.?. 90.000 4 7 • ('(\ 0 45.0()1) 35.596 9.404 
1163 69 • Q(h'.) 45.000 45 .. ooo 35.515 c:; • 485 
1164 93.000 42 • oc 0 45. 00 l) 36.089 a. 911 
1165 91.00') 40 .Qf'\Q 45 .oo 0 35.258 9.742 
1166 c;s.coo 38. 00 0 45 • 0 0 0 36 .. 648 8.352 
1167 93. ono 36.000 45. 00 0 3!::. 20 8 ~. 792 
11 68 97.000 CJ4.000 45 .oo 0 37.349 7.651 
1169 96. 000 :n. ooo 45. O(, C 35. 748 G.252 
t 1 70 1 00 .ooo 27.000 45 .oo 0 38.294 6.706 
1171 <;9.000 26. 00 0 45. 00 ') 36.615 8.385 
11 7 ;'!_ 103.000 23.000 45. 00 ".) 40.276 4. 724 
11 73 101.000 23.000 45 .oo 0 37.520 7.480 
1174 105.000 21 • 00 0 45.000 42.030 2.970 
11 75 es.ooo 4-5.000 59.000 35.258 t:3.742 
11 76 90.000 39.000 59 .ooo 34.277 t:4 • 723 
11 77 g4.ooo 34 .ooo 59. 000 35.2C7 :23. 793 
1l 78 95. 000 31 .ooo 59 .ooo 34.678 f4.322 
11 79 sa.ooo 26.000 59.000 35.243 23.757 
1180 1 03 .ooo ?0.001) 59 • 00 0 38.475 20.szs 
1181 ee.ooo 43.000 40 .ooo 34.697 5. 303 
1182 90 • 000 38.0CO 40.000 33.779 6.221 
11 83 9::1.000 ,33.')00 40.000 33.695 6. 305 
1184 <;6.000 2 7 • 00 0 40 • 000 33 .. t 07 c. 893 
11 85 99 .ooo 2:1.000 40 .ooo 34.319 S.681 
1186 e.7.000 44. 0(10 80. 00 0 34.569 .45.431 
11 B7 90.000 37 • 000 ao. ooo 33.1<;8 '16. 802 
1188 <;,.coo 31 • 00 0 80 .oo-:, 32.243 47.757 
l l ,':'19 c;7.noo ?4.000 AO. 000 31.850 ~8.150 
ll g') 1 Cl .ooo l 9. 00 !') SC .OO 0 33.774 4€.226 
1191 lQf>.COO 16.000 80 .ooo 40.272 ~9.728 
2n4 
TABLE -- 16 CONTINUED 
PfH!'~T POINT LOCATION INPUT SURFACE SUJ:;FACE 
NO. X-COOPD Y-COORO Z-V ALIJE VALUE AE~ IOUAL 
1192 86.000 43.00,) 51 • 00') 33.526 17.474 
1193 88.0()0 39.000 51.000 32.667 18.333 
1194 91.000 3.:1. 000 51.000 31.342 19.658 
11 95 i:;s.coo 26.000 51.000 30.526 ,i:O. 4 74 
11 96 100.000 19.000 51 .ooo 31.709 19 .. 291 
11 <;17 106.01'.'10 15.000 51 • 000 39.206 11.794 
!.193 82 • 00;'.) 50.01)0 50 .ooo 34.o98 ,s. 302 
1199 e1.coo 49.000 50 .ooo 3~.773 !6.227 
1200 82.00') 46. 00 ') 50. 000 32.573 17 • 42 7 
12 01 84 • 000 46 .Of'l o so.ooo 33.A69 to.131 
1202 €4.000 42.000 50 • 000 31.2·32 18.768 
1203 86 .000 42 • 00 0 50 • 000 32.g41 17.059 
1204 €5.000 40.C>OO 50 .ooo 30.525 19.475 
1205 87.00!) 19.000 SC• 000 31. 729 18.271 
1200 e7.ooo 36. 000 50 .OO() 29.059 ;;o.g41 
1207 90.000 33.000 50. 000 30.033 19.967 
1~08 89 • 01')1) 32.000 50 • 000 27.533 22.467 
1209 92.000 2 7. 000 50 .ooo 26.413 .23.587 
1210 <;;2 .oco 30.000 50. 000 29. 912 20.088 
1211 c;s.coo 25.00Q 50 • :JOO 29.387 20.613 
1212 <;5.000 22.000 50 • 00 :J 25.313 24.687 
1213 97. coo 22 .oo '.) 50 .00') 29.476 :;o.!:24 
12 l 4- 'i7.')00 20.000 50 .ooo 26.622 ;;3.178 
1215 c;e.ooo 19.00{) so. 000 27.315 22.685 
1?16 38.1)00 120.000 20 .oo 0 6.920 13.080 
1217 36.000 119.000 20. OOQ 8.064 11.936 
12 1-3 39.00() 115.000 20.000 11. 677 e.323 
1219 41.000 116.000 20 .ooo 10.436 c;.564 
1220 43.010 113.0(10 20.000 12. 8.39 7 .161 
1~21 41 .ooo 113.000 20 • 0 0 I) 13.213 6.787 
1222 Ll4 • CCI) 111.000 20.000 14.43<; '5.561 
1223 33.noo 118 • 00 0 o.o 9. 613 -9.613 
1224 36.001) 118.000 o.o 9 .125 -9.125 
122"i 35.')f\(.l 11 s. c~ o o.o 12.503 -12 .. 503 
1;, 2 6 39.000 11 4 .oc 0 o.o 12. 658 -12.658 
1227 3e.aoo 112.000 0.0 14.861 -14.861 
1228 4~.000 111.000 c.o 14.64<; -14.€49 
1 ~29 40.001) 111.oon o.o 15.342 - 15 • 342 
1231') 32.000 11 7. on o o.o 10.957 -10.<;57 
1231 27.000 117.000 o.o 11 • 965 -11.965 
1232 ~t.C.O') 114.0CI') 0. ') 14.495 -14 .495 
123 .'l 35.()00 114.00Q o.o 13.554 -13.554 
1'.'.>34 35.01)0 11 l • 00 0 o.o 16.sg2 -16.592 
1235 40.ono 11 o. 000 o.o 16.299 -1€.299 
1236 46.000 1 1 0 • ')0 0 o.o 14.913 -14.913 
1237 48.000 1 07 • 000 0 .. o 17.068 -17 .068 
12.38 51 .ooo 103 .oco o.o 1c;.755 -19.755 
1239 54 • 000 98 • 00 0 o.o 2::1. 164 -23. 164 
1240 57.000 94. 000 o.o 25.555 -25.555 
1241 co.ooo 90 • 000 o.o 27.755 -27.755 
1?42 i:2.000 86 .ooo c.o 30 • 02 8 -:;o.02a 
124~ 6:3 • 000 84.000 0. i, 31.053 -::1.053 
1244 60.010 B6.00() o.o 30.591 -~o. 591 
1245 !:6.0')0 90.000 o.o 28. 9 75 -2':3.875 
1241:; 52.!)0') 94 • 00 n o.o 26.910 -2E.g10 
1247 49.000 97 • 0( 0 o.o 25.309 -25.309 
1248 46.0~0 100.000 o.o 23.620 -23. 620 
1249 so.coo 100.coo o.o 22. 603 -22.603 
125() 42 .. ')00 104.000 o.o 21.2.40 -21. 240 
1251 46.000 104.000 o.o 20.217 -;;0.217 
1252 38.000 108.000 0 .o 18.686 -18.686 
1253 26.000 117.0CO o.o 12. 137 - 12 • 13 7 
1?54 24.000 l l 6 • 00 ,') o.o 13.514 - 13. 514 
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TARLE -- 16 CCNTINUEO 
POINT POI NT L::1CATI ON INPUT SURFACE SUf;FACE 
f\JO • x-ccnno Y-COORO Z-VALUE VALUE RE!: IDUAL 
1255 2 7 • 00 (l 114.000 0 .o 15.255 -15.255 
1256 30.'lOO 114.000 o.o 14. 71 6 -14.716 
1257 31.000 111.00,'J o.o 17.485 -17.485 
12513 34.000 111.000 o.o 16.833 -16.833 
1?59 37.000 110.000 o.o 1 7. 061 -17.061 
12f>0 38.000 109.000 0 .o 17.754 -17.754 
1261 37.000 108.0<JO o.o 1 8. 930 -1e.g30 
1262 41.000 104.0DO o.o 21.477 - cl• 4 77 
1?63 45.000 100.000 c.o 23.845 -23.845 
1264 49 .100 <J6.000 o.o 26. 0 71 - 26. 071 
1265 53.000 92 • 000 0 .o 28.137 -.:8.137 
1266 57.000 89.000 o.o 29 •. 330 -2c;;.330 
1?67 ,t 1 .000 95.000 (' • 0 30.970 -::0.970 
1268 E3.COO >33.0DO o.o 31.674 -::1.674 
1269 65."00 80.000 0 • () 32.848 -~2.848 
1?70 67. 00 0 76 • 000 0 .o 34.260 -24.260 
1271 f4 • 000 78.000 o.o 33. 994 -23.<;94 
1272 6 0 .000 81.000 o.o 33.259 -~3.259 
127.3 56.000 85. 00 0 o.o 31.842 -::1.842 
1274 52 • 000 90.000 o.o 2,g. 595 -29. 595 
12 75 45.COO 97.000 0 .o 26.064 - 26. 054 
1276 38.000 104.000 0.0 22.1co -22.100 
1?77 33 • ('')() 109.0C'J o.o 18.907 -1e.~07 
1278 23.000 1 1 s. cc· o 7 .000 14.582 -7.582 
1279 .2e.ooo 1 1 l • Cf 0 7.001) 17.g25 -1 o. 925 
1280 .32.0!')0 107.000 7.0')0 20 • 691 - 13.691 
1281 25.C00 115.0(J 70.000 14.478 ::5.512 
1?82 31 .000 110.000 71J • 0 0 I) 18.387 ~t.613 
128 3 35.COO 105.000 70 .ODO 21.810 48.190 
1284 40.000 100.ocn 70 • 000 24.6S3 45.307 
12 85 45.000 95.000 70 • 000 27 • .344 '12.656 
1286 ~o.cco 90.000 70 • 0 f) ·1 2 9 • 776 -'lQ.224 
1287 05.000 85 • 00 0 70 • 000 31.907 38. 093 
t 2.88 60.0CO 80.000 70 .ooo 33 • 643 .:56.357 
1289 65.COO 76.00') 70. on 0 34.5E7 :::5.413 
1290 68.000 74 • 000 70 .ooo 34.813 l!:.187 
1291 70.000 71.000 73 • 00 0 35.371 ~7.629 
12g2 65.000 74 • 000 73 • 00 0 35. 119 ::7. 881 
1293 34.000 10.3.000 50 .ooo 23.225 26.775 
12g4 3 7 .oc 0 1oc.ooo 50. oc 0 24.E78 2=.122 
1295 42.000 95.000 50 .ooo 27.436 22.564 
1296 47.000 90 • 00 0 50 • 000 29.784 20.216 
l~Cl7 52 • 000 84.000 50.000 32. 14·4 17eE56 
1298 57.000 80.00'J 50 .ooo 33.592 16.408 
1299 61.IJOO 76.000 50. 000 34.650 15.350 
1300 64 • 00 0 75.000 85 .oo 0 34 • g31 ~0.069 
130 l t:0.000 78.0('0 85 • 00 0 34 • 222 ~0.778 
1302 53.0CO 85 • 00 0 85.000 31.924 !J.076 
130 :i !:2.')00 86.000 30. 00 0 31.530 -1.530 
1104 3:3.000 106.000 63 • 00 0 21.318 .c 1 • 682 
1305 38.000 101.000 63 .oc 0 24.234 ::R.766 
1306 43.000 96.000 63 • 000 26.902 ::6.098 
1307 48.000 (}Q • 00 0 63 • 00 0 29. 820 23 • l 80 
13)8 51.coo 87 • 0.0 0 63 .00 0 31.120 ::: 1. 880 
1309 31.000 106.0CO 100.noo 21. 454 ,e.546 
n10 35.000 101 .OO!J 1,'.)Q. 000 24.330 ,5.670 
131 1 41.000 95.000 1 00 • 00 J 27 • 393 72. 607 
1312 48.000 87.000 1 00 .ooo 30.850 €9.150 
131 3 55.0CO 80.000 100.000 33.~22 €6.678 
1~14 60.00') 76 • 000 l 00 • 0 (} 0 34.540 t:5.460 
1315 32.00C 104.000 50 .ooo 22.658 27.342 
1316 35.000 100.000 50 • 000 24 • -'310 25 • 190 
1317 4{'). 000 94.CC'IJ 50.000 27.648 22.352 
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TABLE -- lE CONTINUED 
POINT PC: I NT LiJCAT I CN I NPlJT SURFACE SU ~FACE 
NO. X-COOf.!D. Y-COORD Z-VAL.UE VALUE RESIDUAL 
1318 46 ... 000 ss.ooo 50.000 30.270 19 • 7 30 
1319 52.(100 82.0GO 50 .ooo 32.489 17.5ll 
1320 56.000 78 • 000 50 • 00 () 33.671 16.329 
1321 6C.NM 75 • 000 50 .ooo 34.592 15.408 
1322 cJ.ooo 75 .cc,o 50 • 000 34 • 921 15.079 
1323 29.000 108 • OC D o.o 20. l 76 -~0.176 
1324 32.000 1 03. 000 o.o 23.185 -~3.185 
1325 37.000 97.0CO o.o 26.217 -26.21 7 
1326 42.000 9 1 • 00 !) o.o 28.794 -28.794 
1327 48.000 85.000 o.o 31.201 -:; 1•201 
1 :~213 54.000 79. 000 o.o 33.136 -23.136 
1329 6C. roo 74 • 000 :, • 0 34. 574 -:34.574 
1330 64.000 73.00') 0. {) 35.241 -::5.241 
1 331 67.001) 72.!JOO so .oon 35.43<;, 14. 561 
1332 c3.ooo 72.000 50 • 000 35.132 14 .868 
1333 SB.COO 75.000 50 .oc 0 34.101 15. 899 
1T14 52.000 so.ooo !'iO .OOO 3?..544 17.456 
1335 47.000 R6e000 50 • 000 30. 826 19.174 
1336 43.000 90 .oo 0 50 .ooo 29.223 .;o.777 
1337 39.CCC> 94.00(} '50 • 000 27.461 :22.539 
1338 35.00() 98 • 00 0 50. 000 25.558 :24.442 
1339 31 .cco 104.00:) 50 .000 22.615 f7o385 
1340' 2R.OOO 109.00') 50.000 19. 492 10. 5()8 
1 341 6R • QI'! 0 71.000 0 .o 35.565 -25.565 
1342 70.COO 69.0CO o.o 35.761 -::5.761 
1 :'\ !~3. t:5 .001) 71.000 o.o 35.432 -:::5. 432 
1344 E6.('00 69.000 o.o 35.500 -~5.500 
1345 61. ooo· 71.000 C,. 0 34.447 -~4.447 
1346 60.01)0 73.000 o.o 34.477 -:::4.477 
1347 56.000 74.000 o .• 0 33.151 -~3.151 
l 348 55.0')0 77.000 o.o 33.335 .;_ :::3 • 3 35 
1349 51 .ooo 79.000 o.o 32.032 -J2.032 
1 3 !30 so.coo 82.000 o.o 31.<;35 -::1 • 935 
13 51 47.000 81.000 o.o 30.854 -::o.954 
135? 45 • 000 87.000 CJ • 0 30.165 -::0.165 
1353 41 .ooo 89.000 o.o 2 8. 686 -;28.6d6 
1354 40.CCO 92.000 o.o 28.115 -f8.ll5 
1355 e4.ooo 56.000 24.000 35.389 -11•389 
1356 37.CCO 94.000 o.o 26.933 -26.933 
135?' 32.000 102.000 o.o 23.642 -23 .642 
13 58 71 • coo 68.000 50 .ooo 35.834 14. 166 
1,59 70.QOO 67.000 50 • 000 35.898 14.102 
13';,~) 67.000 67.000 50 • 000 35.450 14.550 
1361 64 • 000 69.0CO 50 .oc 0 35.014 14 .986 
1362 60 .• 00C 71.000 50 • Q(' 0 34.059 15.941 
1363 55.000 74 • 000 so .ooo 32.654 17. 346 
1364 50.COO 79.000 50 .ooo 31.556 J a. 44 4 
1365 45.000 84.000 50. 000 30.071 1~.929 
1366 41.000 88 .o::, 0 50 .OOl') .28.641 fl.359 
1367 37.000 93.000 50.000 27.021 22.97'9 
1368 34.000 98 • 000 so .ooo 25.342 f4. 658 
1369 29.000 106.000 50 .o ()I) 21.416 ::8.584 
1~70 7?..000 6.010 0. I') -S.208 !:.208 
13 71 65 • 000 67 .oo 0 o ... o 34.838 -::4.838 
1372 58.000 71.000 o.o 33 .106 -::3.106 
1373 52.000 76 • 000 o.o 31.724 -~l.724 
1374 45.000 83. 000 0 .o 29.877 -'29.877 
1375 40.0-00 88.000 o.o 2 8. 145 -28.145 
1376 35.000 96 .0,')0 o.o 26.020 -as.020 
1377 32.000 101.000 o.o 24.027 -.24.027 
137R 73.COO 65.000 so.ooo 35.t;.87 14. a 13 
1379 72.()00 64. 000 50 .ooo 35.920 14 • 080 
1~8') 6(,.000 65. coo 50.000 35.545 14. 455 
?67 
TABLE -- 1 6 CCNTINUED 
POINT FC TNT LOCATION INPUT SURF ACE SU J;FACE 
NO. .X-CGOPD Y-COORD Z-VALUE V .".LUE RES ICU AL 
13Bl 64.000 67 • 00 0 50. 001) 34.445 15.555 
13 8~ 58.000 70.000 so.ooo 32.658 17.342 
l:'!83 52.000 75 • 00 0 so.ooo 31.315 13.685 
1384 46.000 8le000 50 .ooo 2q. sqa ~0.102 
1385 41.0CO 86. C(l 0 50 .ooo 28.308 cl.692 
1:J86 31.ryoo 9;:,.oon 50 • Q()() 27.034 22 • 966 
1387 33 • 000 ge .oo o 50 .ooo 25.061 ;;4.939 
138A 30.COO 104.000 50 • 000 22.519 c7.481 
1389 74.000 61.000 o.o 35. 779 -::5. 779 
1390 73.000 cJ.ooo o.o 35.925 -25.925 
13 91 71.000 62.0(',I) o.o 35. 32 0 -3'5.320 
1392 67 • 00 0 65 .oo 0 o.o 34.938 -;:4.938 
13()3 E5.000 65. oc 0 o.o 34 .oao -34 .oso 
1394 60.000 68 • oc !) o.o 32.832 -::2.832 
1395 52.000 74 • 000 o.o 30 • 831 -.::0.831 
1396 46 .coo so.ooo o.o 29.532 -2<:;J.532 
1397 40.000 86.000 o.o .27.680 -~7.680 
139'"' .36.000 92.000 o.o 26.548 -26.548 
1399 31.000 101.001') o.o 23.813 -~3.813 
1400 75.000 59.000 50 .o 1)0 35.540 14 • 460 
1401 76 .coo 56.0DO so.ooo 34.843 15 • 157 
1402 70.000 59.00') 50 .ooo 33.52.t 16. 4 7'9 
1403' 70.1100 62 • 00 0 50 • 000 34.987 15.013 
1404 c3 .oco 64. 00 0 50. 000 :!.?..347 17.653 
141)5 61. 000 6 7 • 000 50 .ooo 32.891 17. 109 
1406 56.000 68.000 50. 000 29.(J69 20.031 
1407 55 .1)00 71.000 50 .ooo 3t.249 1a. 751 
140 8 51 • coo 73.000 50.000 29.475 20.e2s 
1409 48.000 77.000 50.000 29.543 ~0.457 
14H'l 43.CCO 81 • 001) 50 .o 00 27.783 .::2.217 
141 t 40.CC•O ~5.0CO 50 • 000 2 7. 322 22.678 
1412 36.000 91 .oo 0 50 • OD 0 26.404 23.596 
1413 31 .. 000 100.000 50 .ooo 24.060 :i:5.940 
1411+ 28.000 107.000 50 .ooo 20.7t!4 f9.216 
1415 27. 000· 110.000 50 .OO.') 18.781 .21.219 
1416 77.000 55.000 20 • 000 34. 807 -14.807 
14 l 7 71.000 58.000 20.000 33.485 -13e4e5 
14H! E3.000 63. ooo 2c.ooo 31 • 639 -11.639 
1419 53 .ooo 70.000 20.000 28. <;; 74 -8.974 
1420 45. co 0 78.000 20 .ooo 27 • 711 -7.711 
1421 41.000 83.0CO 20.000 27.200 -7.200 
1422 78.000 53.000 o.o 34 • 328 -.24.328 
1423 55.000 75.0DO o.o 32 • 961 -::2.961 
11+2 4 76.0/'l(') '53.000 o.o 33.274 -.23. 274 
t425 71 • O•JO 56.000 o.o 32 .094 -J2.094 
14.26 70.COO 58.000 o.o 3z.e75 -::2 .. €75 
l 42 7 66. 000 59 .ooo o.o 30.7??_ -::o. 72.2 
1428 64.CJOO e2.ooo o.o 31.623 -::t.623 
!4?9 6<'.000 64.0C'O o.o 30.061 -::0.061 
1430 !:5eCOQ 6 8 • 00 ,J o.o 29.113 - ~g. l l 3 
1431 56.000 66.0C·J 0. ('I 28.265 -2e.2os 
1 t+32 52 • 000 59 .co 0 o.o 27.184 -27.184 
143:1 so.coo 72.000 o.o 27.868 -27.968 
14~4 46.000 76 • 000 o.o 27.239 -21.239 
143'5 41.00C 82 • 000 o.o 26.663 - 2e:. 663 
1436 37.000 B8.000 o.o 26.257 -26.257 
14:37 33.00C\ 96 .ooo o.o 25.262 -;;5.262 
1438 79 • coo 52.000 50.000 34.301 1:: • 699 
l !+3g 77.000 52.000 50 .ooo 33.238 16. 762 
1+40 74.000 54 • oco 50 .ooo 32. 683 17.317 
1441 69.000 57.000 50 • 000 31.404 18.S96 
l 4L,2 62.000 61.00f) 50. 000 29 • 091 20.909 
1 / .. 4 ~ 54.t'!OO 67. 00(! 50 .ooo 27.?.. 76 .:2.724 
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TABLE -- 1 6 CGNTI NUE D 
PD INT FCI NT LIJCAT I ON [NPUT SURFACE SU f:FACE 
NO. X-C CORO Y-COORD Z-VALUE VALUE AE ~ IOU AL 
1444 43.00'.J 78 .oo 0 50.000 25.849 :;: 4 .1 51 
1445 4A.000 72 • 00() 50 .ooo 25.895 :;;4.i 05 
1446 39.000 84 • 00 0 60 • oco 26.046 ~3 • 954 
14 4 7 35.CCO 91 .ooo 50 .o,)O 25. 777 t4.223 
l 4IP3 79.000 51 • 0~ ') 30 .ooo 3~1. 71:!5 -3.785 
1449 74. aoo 53.00(1 30. 00 0 31. 929 -1 • 929 
1450 68.(\(\Q 56 .O·J,J 30 .OOQ 29.657 0.343 
1451 5g.:lOO 62.000 30 .a oo 27.210 2.790 
1452 51 .ono 68.000 30 .ooo 25.152 4.848 
1453 43.000 77 • 000 30 .ooo 25.046 4.;;54 
1454 39.GOO fl3. 000 30 • 00 0 25.450 4.550 
l l+55 35.000 90.000 30 .ooo 25.479 4.521 
1456 so.coo 49. ()0 0 o.o 33 .186 - .:: .3 • 1 "36 
1457 77 .ooo 51 • 000 c.o 32.55g -::2.559 
1458 72.noo 53 • 000 o .a 30.317 .;..::0.317 
1459 65.COO 5 7 • Ct:'. C o.o 27.840 -27.1340 
11 .. 60 5g.ooo 61 • 00 ') o.o 26.t09 - 26 .109 
1461 4g.ooo 69.000 o.o 23.976 -23.976 
1462 et.OOQ 47.000 50.000 32. 5'37 17. 4f:3 
1463 78.0CO 49 • 00 0 50.000 31.782 ]8.218 
1464 72.0()0 s2.oc;o 50. 000 29.339 20.66I 
1465 64.00(1 57.000 50 .ooo 26.815 23 el 85 
l t+66 55.C00 63.000 50 .oc,o 24.014 25.986 
1+67 48.0CO 70.000 50 .ooo 23. 9() 1 26.099 
1468 44.COO 75. or o sc .ono 24.360 ~5.640 
1469 4a.noo 81.000 g2 • 0 C') 25. C 72 t:6.<i28 
1470 84.".lOO It,} • 00 '1 92 .OO;) 30.377 tl.623 
1471 a2.ooo· 45. oc Q 92. 000 31.849 co• 151 
11+ 72 BC.COO t+ 7 .oc; ·:'l 92 .ono 31 • 7 80 ea.220 
147:1 77.0fJO 48 • oc 0 92 .ooo 30 • 060 El.940 
l 4 7tt 76.()00 46.00C 92. oc 0 26. 894 t!=.106 
14 75 so.ooo 43.0C!) 0. () 28.035 -;;8 .. 035 
147n 79.COO 43.000 o.o 26.869 -26.869 
1477 78.000 /J2 .000 0 • (l 24.359 -::4.359 
147B 81.000 39.0".'\0 o.o 24 .496 -24.496 
1'~ 79 E6.000 37.000 o. 0 28. 812 -28.812 
1480 85 • Ot)O 39.000 o.o 29.603 -29.603 
1481 e?..oon 41.000 62.001 28.1 73 ;:3.827 
1'~8? 54.000 62 .ono t2.00') 21. 5 72 40.428 
1483 52.COO 64.00') o.o 21 • 672 -::1.672 
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TABLE l 7 
TNl=Uf CAT A AND RES l DU.AL VALUES FllP. PLATE F! ' v..ASTE EANK M.ATER I AL • C • 
CATA POINT LOCATION IN SY MAP cnORDINATFS ( SE':E PLATE 13 » 
vALUES IN PERCENT 
F!J INT POINT LOCATION INPUT SURFACE SU J.FACE 
NO. X-CrCRD V-COORD Z-V.ALUE VALUE RE!: IDUAL 
1 51.000 14 8. co IJ 0 .o -44 • 190 44 • 190 
2 1 1 • 00 0 120.000 o.o 9. 732 -8.732 
3 6 .ooo 114.000 o.o 57.257 -!:7.257 
A .30.000 136.000 o.o -28.307 .:8 .307 
5 12.000 1 1 7. OC' 0 o.o 20.553 -a. 553 
6 21. coo 116,000 o.o 26,877 -;;6. 877 
7 23 .oo 0 116,C'('') o.o 27,074 -27.074 
g 33 • 000 127,000 o.o 17.762 -17.762 
9 35.000 127,000 o.o 20.418 -20 .418 
10 75.000 1::rn.000 o.o 87,214 -l:7.214 
1 1 50.000 13 7 • 00 0 o.o -13,260 1.3 • 260 
12 57. 000 140,000 o.o -16,180 16 • 1 80 
1 3 57.COO 141 .ooo o.o -17.165 17 • 165 
14 1.000 110.000 o.o 113.686 -1 13 .686 
1 5 2g.coo 119,000 o.o 27,259 -.:7.259 
16 30.000 118.000 o.o 2<).203 -29. 20 3 
l 7 34.COO 11s.ooo o.o 32.902 -:;2 • .go2 
18 33.COO 121.000 o.o 29.487 -f9.487 
19 40.000 124.000 o.o 31.070 -::1.070 
20 40.000 125 • oc 0 o.o 29.134 - c9e 134 
21 49.000 129.0CO 0 .o 16.561 -16,561 
22 54 • 000' 132,C'OO 0." 2. 661 -2 • 661 
23 59.000 138,000 o.o -9.<;78 9,<;78 
24 60.000 1'17,000 0 .o -7.191 7,191 
25 c2. ooo 135.COO (I • 0 -2.153 2.153 
26 39.000 122.000 0 .o 33.622 -::~.622 
27 46.000 125,0()(} o.o 29.275 -29.2 75 
28 se.ooo 133 .ooo o.o -2.007 2.007 
29 43,CIJ'.'l 123.000 0. ') 33 • 5 85 -::3.585 
:v:> 53 .ooo 129,000 o.o 12.880 -12.sso 
31 60.(11)0 130.000 o.o 4.248 -4.248 
32 66.000 131 • 0() '.) o.o 6. 201 -t:.201 
::n 63 .noo 134.000 o.o 0.134 -o. l -34 
34 43. OC'O 122.000 o.o 35.093 -::5.093 
35 02.roo 127.000 o.o 19.706 -19.706 
36 58.000 I 30 • 00 0 o.o 5,389 -5.389 
37 45.'JOO 122.000 o.o 35.098 -~5.098 
3 .'3 so.coo 125 • 00 0 o .. o 26.776 -2.6.776 
3q 58,000 129.000 o.o 7.934 -7.934 
40 46.')00 122.oon o.o 34,909 -.::4.9oq 
41 53,000 126,000 o.o 21.307 -cl.307 
42 f:2.000 130.000 o.o 3.836 -3.836 
43 47.000 1 21•000 o.o 36.067 -::6.()67 
44 !:::6.000 126,000 o.o 1 7 • 794 -17,794 
45 64.COO 130.000 o.o 4.445 -4.445 
!4-6 44 • 000 126.000 o.o 27.477 - ;.7 • 4 77 
47 48.000 127,0CO o.o 23.200 -23.200 
4'3 54.()00 124.000 o.o .25. 0 .34 -Hi.034 
49 66.000 130.000 o.o 6.401 -6.401 
50 68,0CO 129.00'.) o.o 9.705 -C;;.705 
51 153 .010 12s.ooo o .. o 12.399 -12.399 
52 57.000 121.000 c.o 27.601 -27•501 
53 ':>5,000 123. ooo o.o 26.069 -2€:.069 
54 51. ·JOO 120.000 0 • () 35.371 -.::5.371 
55 47.COO 1 l 8 • 000 o.o 39 .. 1 05 -:;<;.105 
56 54.000 12?.000 o.o 29 .. 258 -;;9.258 
57 57,COO 120.000 o.o 29.404 -.?9.404 
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T'\BLE -- 1 7 CCNrtNUEO 
POI"-JT FCINT LOCAT I CN INPUT SURFACE SUJ;FACE. 
~JO• X-COOPf) V-COORD Z-VALIJE VALUE RESIDUAL 
58 65.000 125.000 o.o 11. 128 -11.128 
59 c9.ooo 128.000 0 .o 11.325 -11.325 
60 70.000 127.000 c.o 12.878 -12.878 
61 69.000 126.000 o.o 10 • .322 -10.322 
62 69.000 123.000 o.o 12.794 -12.794 
63 71.000 121.000 0. o 14.527 -t4.e27 
64 73.000 123.0CO 0 .o 16.412 -16.412 
65 74.000 122.000 71.000 1 7. 578 t.3 .422 
65 e1.ooo 1 15 .oo 0 71 .ooo ~4.747 ~6. 253 
67 82.COO 114.000 31.000 25.655 5.345 
6d 87.')00 1.oa.000 31.1)00 27.600 3.400 
69 <.6.000 97.000 31 .ooo 27.226 3.774 
70 107.000 ~5.000 31.000 28.078 2.,c;22 
71 109.000 82.000 33 .oo 0 24.968 e.032 
72 110.000 81.00{) s.oo 0 25 • 3 74 -20.374 
73 11 7 .coo 72 • 000 s.oo 0 ?0.606 -15.606 
74 123.1)00 63.000 5 .oo 0 12.617 -7.617 
75 124 .. 000 62.000 s.ooo 13.308 -~.308 
76 129.000 56.000 s.oo '.) 14.002 -6.002 
77 12.000 120.000 12.000 15.283 !6.717 
78 81.000 110•000 72 • 0('10 19.606 !2. 394 
79 es.coo 11 7 • 000 72 .ooo 49. l 29 .::2.871 
80 89.000 104.000 72 • 000 24.547 47.453 
81 09.000 1.22.000 c.o 13.€29 -13.629 
g,;:, 67.000 124.000 o.o 11.833 - 11 • 833 
83 76.000 115.0CO o.o 17. 846 -17.846 
~4 78.000 109.0CO o.o 19.093 -19.093 
A!:, 78.CIOO 124.000 72. 000 "le. 005 35.995 
86 eo.ooo 1oa.ooo o.o 1e.gs1 -18.eSl 
87 77.C'OO 112.000 o.o 18 .. 470 -18.470 
88 70.000 120.000 o.o 15.243 -15.243 
89 79.000 108.000 o.o 19.029 -19.029 
90 74 • '100 115.0C'O o.o 17.776 -17.776 
91 66 • coo 124.00,) o.o 12.12s -12.125 
92 7,c,.000 107.000 o.o 19.302 -19. 302 
93 78.0<'0 106 .ooo o.o 20.314 -..:0 .. 314 
94 7?.000 104.000 o.o 27.915 -~7.915 
95 70.000 119.000 o.o 16.186 -16 .. l 86 
96 b6 .ooo 121 .ooo c.o 16.494 - 16. 494 
C)7 64 • oc 0 124. 00 0 C,. 0 13.368 -13.368 
98 Bl .. 000 l 02 • 00 0 o.o 19. 653 -19. 15.53 
99 86 • 000 99.000 o.o 17.457 -17.457 
100 90 • 000 90.000 o.o 14.979 -14.979 
101 100.000 B2.COO o.o 8.671 -a. 67t 
102 104.000 72.000 o.o 3.328 -3.328 
103 112.000 67 • 00 0 o.o -1 • 403 1 .. 403 
1 04 111 • 000 62.000 0 .o -3.155 3.155 
105 118.000 60.000 o.o -5 .. 263 5.263 
l ('16 119.000 53.000 o.o -9.300 <;. 300 
107 81.000 55.000 o.o 20.702 -20.102 
108 an .ooa 106.000 31.000 21.909 9. 091 
1 OCJ e? .ooo 109.0(10 31 .oo 0 19.874 tl.126 
110 (,;1 .ooo 98 • 00 0 31.000 18.733 12 • 267 
111 96 • Q'.)l) 95 • 00 0 31 • 001) 22.165 8.835 
1 1 2 gg. 000 89.000 31 • 1)00 16.099 14•901 
11 3 105.000 85.000 31.000 20.546 10.454 
11 4 108.000 78.000 31.000 10.265 ::o.735 
115 111.000 76 • 000 31 • 00 0 12.316 18.684 
116 115.COO 72.000 31.000 12.690 18.310 
117 121.000 65. 000 31 .ooo 11.465 19 .535 
118 128.COO 56.000 31.000 9.337 .::1. 663 
11 9 so• 000 1'.)3.0CO 31 .ooo 24.943 6.057 
120 gq.ooo 9.:i.l)CO 31 • Q,)O 25.332 5.668 
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TABLE -- 1 7 CCNTINUFD 
POINT POINT UlCAT ION INPUT SURFACE sui;FACE 
NO. X-CCCRD v-coor~D Z-VALUE VALUE RE!: tDUAL 
121 110.000 79.00I) 31 • 000 18.145 12 • 855 
122 1G4.000 87.001) 31.000 23.471 7.529 
123 ~<;. 000 68.000 31.000 9. 867 H .133 
124 126.00() 59.001') 31.0flO 11.1<;1 t<;. 809 
125 122.000 61 • Oi'J Q 31.000 3.005 f7.99S 
126 73.000 122.00() 71 .oo 0 15.'974 55.026 
127 80.000 115.000 71.000 22.411 48.589 
128 es.coo t 09. 00 0 71.000 24.401 46.599 
129 86.000 107.000 71.000 23.310 47.690 
lJO 82 • coo 111.001 71 .ooo 21.471 49.529 
131 77.000 117.CCO 71 .ooo 19 • 152 e1.a4a 
132 82.000 108 • 00 0 o.o 1 9. 35"3 - 19. 353 
133 ea.ooo 101.000 (l • 0 18.941 -18.941 
134 96.000 91 • 0() 0 o.o 15.321 -15.321 
135 105.000 81 • 00 0 o.o 11.031 -11.031 
1 36 g4 • 000 70.0CO o.o 15.469 -15.469 
137 121.coo 61 • 00 0 o.o o. 497 -n. 497 
1 ::rn Bl.OO'l 11)8.001) o.o 113.951 -18.951 
139 89.000 99 .oc 0 o.o 17.994 -t7.994 
1 4') 98.000 88.000 o.o 13.419 -13.419 
141 urn.ooo 76 • 000 o.o 6.596 -6.596 
142 116 .ooo 66.000 o.o o.772 -C.772 
l 43 eo.,oo 61.000 o.o 20.615 -~0.615 
144 81.000 1 C7. 00 0 o.o 18.837 -1e.s17 
145 e5. oco 101.000 o.o 17. 946 -]7.946 
146 92.000 94. oo a o.o 15.656 -15.656 
147 <;6 .cno 87.00'l o.o 11 • 771 -11.771 
148 1 02. ooa · ,'32 .oco o.o 9a296 -9.296 
149 lC7eCOO 74.000 o.o 3.409 -3.409 
! 51) 1.12.000 70.00') o.o 1.995 - 1 • 995 
151 7q.coo 106.000 C .o 19.635 -19.635 
1 52 64 • 000 123.000 o.o 1s.102 -15. l 02 
1 53 62. 000 123.000 0 .o 17.2.36 - 17. 2 36 
154 £1.000 121 • 00 :') c.o 22.346 -22.346 
1 55 66 • 000· 114.000 o.o 26.457 -2e.457 
156 10.oco 109.000 o.o 26.623 -25.623 
157 7~.ooo 1C3.000 I'). 0 25.101 -25.101 
!58 78.001 105.".>00 a.a 20. 818 -20.818 
159 7~.000 112.000 o.o 20.521 -20.521 
160 70.ooc l 16 • 00 0 o.o 19.334 -19.334 
161 130.COO 55. 00 0 33 .o J 0 15.132 17.868 
162 133.001) 52 • 000 33 • 000 19.062 13. ~3 8 
163 134.001) 51.000 8 .001) 20.536 - 12. 536 
164 !.39.000 45.000 a. or o 24.240 -16.240 
165 14 5 • 00 0 37 • f'.\")0 8 • 00 •) 25. 495 -17.495 
166 1 t l • 000 .30.000 13.0()0 29.884 -21.884 
167 158.000 21.000 8.00'} 22.'920 -14. 920 
1 68 159.000 20 .ooo s.000 22.196 -14.196 
169 1€4.000 14. 00 0 8.000 6.054 1.946 
170 169.0CO 10•000 s.ooo -14.057 ~2. 057 
171 16<;.COO 9.000 o.o -20.761 :c0.761 
172 1 63 • 00 0 10.000 o.o -9.747 <;. 74 7 
173 1 63. 00 0 14.000 o.o 4.3:?5 -4.325 
174 159.000 12.000 o.o -3.276 3.276 
175 157.00,'.) 15•000 o.o 0.506 -0.506 
1 76 158.000 17•000 o.o 6.482 -fi • 482 
177 161 .coo 16.000 o.o 9.440 -g.44-0 
178 156.1)00 15.000 o.o -o • 153 0.1S3 
179 157.COO 18 • i:,.o 0 c.o 7.380 -7.380 
180 154eCIOO 21 • 00 0 o.o a.202 -a.202 
l 81 152.000 19.00C o.o 0.303 -o • 303 
1 ~32 159.COO 17.0C') o.o 8.723 -e.123 
1 "13 160.000 1 7. 0(' 0 o.o 11.248 - 11. 248 
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TABLE -- 17 CCNTINUED 
POTN T POINT LOCATION INPUT SURFACE SUJ:FACE 
NO. X-CC'ORD V-COORO Z-VALUE VALUE RE~ IDUAL 
184 1~7.000 19.000 o.o 10.634 - 10. 6 34 
185 lc:3.000 62.000 34.000 9.172 24 • 828 
1 8C. 126.COO 58.000 34 .ooo 7.773 £6.227 
187 130.000 54.COO 5.000 tl.260 -6.260 
188 127.000 57.000 5 .001) 8.517 -3.517 
1ag 135.0CO 48. 000 s.ooo 13.583 -8.583 
190 142.1'.'00 40.000 5.000 20.345 -15.345 
191 149.COO 31.000 5 .ooo 22.574 -17.574 
192 149.000 31).000 a.ooo 18.403 -10 • 403 
193 1 51 .ooo 27 • 0() <) a.ooo 16. 590 -S.590 
l<:)4 156.COO 21.000 8 .oo 0 14.690 -6.690 
195 1sg.ooo 19.000 8. oc 0 17.167 -9.167 
196 157. ,:'.)00 22.000 8 .oo 0 23.362 -1'5.362 
197 153.000 2 7 • 000 8.0(10 26.<;96 -18.996 
1g3 155.CC'Q 24.000 8 • 01"' 0 23.305 -15.305 
199 15~.ooo 23.000 c.o 10.969 -10.969 
200 156.COO 20.000 o.o 11.054 -11.054 
20 1 153.000 24.000 o.o 14.302 -14.302 
202 149.0CO 28.01)0 o.o 11.303 -11.303 
203 149.000 ?.7.000 o.o 8.343 -e.343 
?.04 152.000 24 • 00 0 o.o 10 .4 76 -10.476 
205 123.,'.)00 60 .oo 0 33 .oao 3.310 ~9.690 
206 127.COO 56 • 000 33 .ooo 5.348 ~7.652 
20 7 l 2 7 • 00 0 55.000 3 .oo 0 2.516 o.484 
208 133.000 so.coo 3.000 11 • 013 -e. 0.13 
209 1 36 .ooo 45 • 00 0 3.oc,::, 7.751 -4.751 
?10 141.000 39~000 3.000 11.083 -8.083 
2 1 l l4A.OOO 31.000 3.000 17.144 -14.144 
212 1C9.000 77.000 33 .ooo 10.011 ;2.929 
2!3 111.000 74.000 33 • 000 7.560 2:'.440 
? 1 '+ 113.000 73.000 3.000 9.679 -6.679 
215 118 • 000 66 • 00 0 3.000 4 • 793 -t.793 
216 123.000 5g.ooo 3.000 0.851 2.149 
217 12<:::.000 53 • 000 3.01)() 3 .. 845 -0.845 
218 130.000 52.01'.'ll) 8. 000 4.634 3.366 
?19 133.000 48.000 fl, .ooo 4.440 3.550 
220 135.000 46.000 8.0(10 15.581 1.419 
?. 21 123.000 58.00') o.o -1.314 1. 314 
222 125.CCO 56.000 o.o -o • 827 o.a27 
223 131.000 50.000 o.o 2.62.0 -2 • 62 0 
22 t'.j. 136.COO 44 .ooo o.o 4.667 -4.667 
225 142.000 37.000 o.o 9.121 -9.121 
226 148.000 29.0(IQ o.o 10.254 -10.254 
227 122.000 58.000 o.o -3.289 3.289 
228 112.000 69.000 o.o o.566 -0.666 
2;,g 115 • 00 0 65.000 o.o -1.854 1. 854 
230 114.000 68.000 o.o 1.289 -1.2a9 
?31 124.000 56.00() o.o -3.107 3. l 'J7 
232 128.COO 51 • 00 0 o.o -3.874 3.874 
233 13IJ.CQO 44.000 o.o -2.288 2.288 
2. 34 140. 000 38.0')0 o.o 3.694 -3.6<-34 
215 147.000 30.000 o.o 9.185 -9.185 
236 116 .ooo 65.000 o.o -O.E42 0.842 
237 120.000 59.000 o.o -4.638 4.638 
238 126.000 52.000 o.o -6.173 6.1 73 
23q l 31 .ooo 46.000 o.o -6.107 6.1C7 
240 137.000 40.000 o.o -1.799 1. 799 
241 122.000 55.000 o.o -7. 427 7.427 
242 127.00() 49.000 o.o -8 • 749 e.149 
243 135e'J00 41•000 o.o -5.357 !:.357 
244 139.000 "37.000 o.o -1 .985 1.985 
245 140 .!'.l(ll) 36.000 o.o -1.021 1.021 
246 143.000 33. oc 0 o.o 2.166 -2. 166 
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TABLE -- 17 CCNTINUED 
fH)l NT FC!NT LOCATION INPUT SURFACE SUf;FACE 
Nll • X-C{")IJRD Y-COORD Z-VALUF. VALUE. RESIDUAL 
247 143.00!"l 12.000 o.o 0.019 -0.019 
2!1-8 145.000 30. 00".:l f) .o 2.024 -2.024 
249 120.1)00 53.000 o.o -9.546 c:;. 546 
250 12"'i.OOO 49 .oo 0 o.o -11.232 n. 232 
251 124.000 53.000 o.o -7.658 7.658 
252 126.01)<) 46.010 o.o -12.013 12.013 
253 1 3 C • ()IJ !J 41 • 00 0 o.o -12.623 12.623 
254 135.0".!0 36.000 o.o -11 • 1 69 11 • 1 69 
255 142.000 32.000 o.o -2.795 2.795 
256 144.000 27.000 o.o -4.907 4.907 
;:,57 146 • 001) 29 • 000 o.o 3.004 -~.004 
258 150.000 25.000 o.o 6.483 -6.483 
259 l;:il .000 20.on.o o.o -o. 029 0.029 
260 153. 000 22.000 o.o 8e056 -8.056 
,?.61 141. nco 24.000 o.o -2.487 2.487 
26? 1 70 • 00 I) 9 • 00 Q o.o -21.775 "t.775 
263 166.000 8.0JO o.o -20.258 rn. 2ss 
264- 160.001') 9.000 o.o -6.200 6.200 
?65 16t .ooo 10.000 o.o -7.265 7.265 
266 156.COO 14.000 o.o -1.023 1.023 
267 155.'lOO 13.000 o.o -0.963 0 • '9 63 
268 160.0CO 10.00!) o.o -5.914 5.914 
~6g 159.0<'0 9.00::> o.o -4 .. 231 4.231 
270 155.CC'O t 2 • 00 0 o.o -0 • 509 o.so9 
271 153.000 16.000 o.o -o • 820 o.a2c 
272 151 .ooo 18 • 00 0 () • 0 -1.402 1. 402 
2T3 154.000 1.'.l.00') 0 .o -0.470 0 .4 70 
274 150 .00!') 17•000 o.o -1. e 74 1•874 
?75 140.000 11.000 c.o -8 • 107 e.107 
2.7'? 136.COO 34. ()/')/) c.o -11.302 11 • 30 2 
?77 132 • O(H) 3B. r,o o o.o -12.771 12.771 
"?78 128.000 43 • 000 0 .o -12.685 12 .685 
279 124.000 4 7. OQ 0 o.o -11•920 11 • 920 
280 1 21 .ooo so.o,)O o.o -10.640 10.640 
281 116.000 56.COO o.o -7.304 7.304 
282 110.000 62.QO() o.o -2.278 2. 278 
283 lC6.COO 67 • 000 C, • 0 1 .432 -1.432 
284 109.000 63.000 o.o -1 • 344 1.344 
285 1 o;:,. ooo 74.000 o.o S.lv9 -!:.1og 
286 93.000 86.00,'.) o.o 12.801 -12.ao1 
.287 85.000 96 • 000 o.o 18.107 -18.107 
288 7<;.000 1 03 • 000 0 .o 20.906 -:i:0.906 
289 123.ClOO 45.000 o.o -11.929 11 • Q29 
?90 127.000 40 .ooo o.o -13.312 13.312 
291 135.000 3 1 ~ oc 0 o.o -12.464 12.454 
292 144.COO 23 • 000 o.o -6.511 t:.511 
293 150.COO 1 8. 000 o.o -2.C59 2.059 
294 149.000 1 7.CCO o.o -2.019 2.019 
?95 145.01)0 20 .• 000 o.o -4.840 4e840 
296 140.000 25.000 o.o -9.233 9.233 
297 138.000 28 • 00 0 o.o -10.919 t0.919 
298 135.000 2Q.OOO 0 .o -11.929 11. 929 
299 131.)00 35.000 o.o -13.493 13. 493 
300 125.000 40. 000 o.o -12.498 12 • 498 
301 122.000 45.000 o.o -11.365 11.365 
30? 118.000 so.ooo o.o -8.829 e.e29 
."'103 122.000 46.000 o.o -11.427 ll e427 
304 118.()00 52.000 o.o -8.909 8.909 
~05 120.000 49.0(1:) o.o -10.265 10. 265 
306 78.000 104.000 o.o 21.323 -21.323 
307 87.000 92.000 o.o 17.195 -11.195 
308 S6.<'00 81 • 000 o.o 10 • 3 83 - 10 .. 383 
309 S:8.00::) RO• OC 0 o.o a. 732 -E. 732 
?.74 
TA!:3LE -- 1 7 CONTINUED 
p11 INT PCI NT LOCATION INPUT SURF A.CF. SU~FACE 
ND. X-CGORD Y-COORO Z-VALUE VALUE RESIDUAL 
.J 1 0 104.000 69.000 o.o 3. 341 -3. 341 
311 1C7.COO 54.000 C .O o.5aq -0.689 
312 11 7 • coo 53.000 o.o -8.180 S.180 
:l 1 3 78.000 103.()()0 o.o 21.852 -.;:1.e52 
3 l 1f o.o 55.000 o.o -10.091 10 .091 
315 82. 000 98.COO o.o 20.155 -::o. 155 
316 c;;o.ooo 87.000 o.o 15.330 -15 • .330 
317 gs.ooo 81.000 o.o 11. 334 -It.334 
31 3 99.000 75.000 o.o 7.980 -7.980 
.3 1 9 105.000 '54.000 o.o 3.150 -3 • 150 
320 U)9. COO 50.000 o.o -0.898 o.a9a 
321 116.000 52.000 o.o -7.238 7.238 
322 138 .ooo 26.CIOO o.o -10.225 10.225 
323 1 32 • oa I) 31 .o(H) o.o -12.552 12.552 
324 127.000 37.000 c. 0 -12.870 12.370 
325 121.000 44.000 c.o -10.452 10.452 
326 118.000 48.000 c.o -f!.519 e.519 
327 llt.00(} 56.000 o.o -2.407 2.407 
328 1 C7 .COO 61 .ooo o.o 1.383 -t.-383 
:329 130,. ')00 99.000 o.o 21.735 -fl.735 
33 0 87.000 89.000 o.o 17.916 -17.916 
331 94.000 80.0:)0 o.o 12.549 -12.549 
.332 gq.ooo 73. 000 o.o 8.368 -E .368 
:!33 1 04 .ooo 65.000 o.o 4.175 -4.175 
334 108.0CO 59.000 o.o 0.638 -0.638 
335 111 .ooo 54.000 o.o -1.829 t.829 
336 116.CCO 48. 00 0 o.o -6.348 6.348 
337 12:-> .ooo· 41 • OCH) c.o -10.556 10.556 
338 130.000 32.00() o.o -12.387 12 • .387 
339 134.!'.'IOO 28.000 o. ') -11.346 11 • 346 
340 139.{ICO ~!.4.000 o.o -8.828 8.828 
341 1:n.000 30.0()0 o.o -11.687 11.687 
342 132.000 27.0QO o.o -9.906 9.906 
343 136.1')00 26 .O<')O o.o -10.269 .!O. 269 
~44 137.000 23.000 o.o -7.605 7.605 
345 1 43 • Q(' 0 21.000 o.o -s. <; 75 5. 9 75 
346 140.000 22.000 0 .o -7.069 7.069 
347 108.000 56.000 o.o 1.601 -1.601 
:'148 1 1 l -~00 52.000 o.o -1.194 1.194 
.349 116.000 4 6. •')00 o.o -5.741 5.741 
3 5') 120.c-no 41 .!')00 o.o -s. 624 a. i:24 
351 127.000 .33.0'JO o.o -11.258 .11.258 
352 1~1.000 ?9.000 o.o -11.020 l1 • 0.20 
:-353 1 cs.ooo 6 l • 0-0 0 o.o 4.089 -4.089 
354 104.COQ 60.000 o.o 5.817 -5.817 
355 105.000 57.000 o.o 5.459 -5.459 
.356 107.000 57.000 o.o 2.664 -2.664 
357 77.0')0 103.000 o.o 22. 887 -22.687 
358 76.000 102.000 o.o 24.545 -24.545 
359 81.'lOO 97.000 o.o 21.530 -::1.530 
360 7G.OOO 98.000 o.o 23.244 -23.244 
~61 84.000 93 • 000 o.o 19.845 -19.845 
362 84.000 90.000 o.o 20.794 -20. 794 
363 87.000 86.00') o.o 18.758 -18.758 
364 go.ooo 85.000 o.o 15.759 -15.759 
365 <;1.000 80.00C o.o 15. 991 -1!:.991 
366 <;2.000 82 .ooo o.o 14.305 - 14. 305 
167 95.000 74.000 o.o 13. 029 -13.029 
368 95 .()00 77.000 o.o 12.142 - t?. l 42 
369 <;9.COO 72.000 o.o 8.6.19 -8.619 
370 <;;9.000 69.000 o.o 9.534 -g.534 
371 102.000 6 7 • oc. 0 0 .o 6.212 -e.212 
"172 103.000 61 • 00(} 0. 'J 6.865 -€.S65 
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PGI ~~ T i::c £NT LOCATION INPUT SURFACE SU FFACI:: 
NO. X-COORD Y-COOP0 Z-VALUF VALUE RE~ IOU AL 
373 1C4.010 63.000 I} • 0 4.793 -4.793 
374 110.000 51.000 o.o o.sos -o .505 
375 114.000 45.COO o.o -2.938 2.838 
176 120.000 39.000 0 .o -7.876 7.876 
377 133.000 25.00') o.o -8.377 e.377 
378 134.000 23.000 o.o -6.455 6.455 
37q 137.CQO ~ 1 • oc ') c.o 
-·· 948 
4.948 
380 .l41.0'l0 20.000 o.o -4.822 4. 822 
:3 81 145.000 19.001) 0 .o -4.022 4.022 
382 146.000 18 • ()0 0 o.o -3.022 3.022 
383 140.COO 20.000 o.o -4.589 4. 589 
384 135.1)00 21.000 o.o -4.000 4.000 
385 132.0()0 23.000 o.o -5.368 ~.368 
386 1 06 .000 56.000 0 .o 4.401 -4.401 
387 108.000 52.000 o.o 2.939 -2 .,;39 
38.8 112 .ooo 45 • 00 0 o.o -0.295 0.295 
389 117.COO 40.000 o.o -4 • 876 4 .>'376 
390 123.noo 34.000 o.o -8.568 e.s6a 
391 128.000 29.000 0 .o -q.293 9. 293 
392 132.000 2 5 • oc 0 o.o -7.893 7.893 
393 13'.3.000 21 • 00{) 0 • " -2.e5s 2.858 
:1Q4 137.,000 19.0.)1) o.o -1.524 t.524 
395 142.000 17•000 0 • I) -0.?.79 0.279 
:196 148.000 l 7 • 00 0 0 • !) -2.oq9 2.099 
397 104-.000 54.00') c.o 7.754 -7.754 
3«:;?8 1 05.000 50.000 o.o 7.465 -7.465 
399 108.000 49.0CO o.o 3.837 -3.837 
4.00 110.000 43.000 o.o 2 • 764 -2 • 764 
401 114.000 lj.Q • 000 o.o -1 ., .30?. 1. 302 
402 116.1'00 35.000 o.o -1.892 l • 9q2 
4•'13 121 • ODO 33.0()0 o.o -6.100 t.100 
40"' 124.0CO :?.7. QC 0 o.o -4.435 4.435 
/.~05 129 .roo 25.000 o.o -6.041 6. 041 
406 112.oco 21.000 o.o -2.262 2.262 
I+ ()7 105.COO· 54. 000 c.o 5.061 -5. 061 
4'1 B 110.000 46.000 o.o 2.0?3 -2. 0?.3 
409 116.0l)O 39. 000 o.o -3.344- J.344 
410 123.000 32.0C.0 (\. 0 -7.411 7.411 
411 131.000 24.00() 0 .o -6.0B7 6.087 
412 133.COO 19.000 0. I) 0.8QO -0.890 
413 140.000 17.000 o.o o. 826 -C.826 
414 147.000 16.000 o.o -o • 72 7 0.727 
IJ.1 :j 144.00C 16•000 o.o 0.636 -o. 636 
416 140.(!00 l !:, • 00 0 o.o s.699 -5.699 
417 137.COO 17.0CO o.o 2.755 -2.755 
418 136.0{)0 1 5. 00 C o.o 8. 716 -e. 116 
4 1 9 131.0.00 16.000 o.o 9.360 -9.360 
4?0 138.000 16.000 1e.000 4.515 13e485 
421 145.000 1 5. 00 0 18 .ooo 2 .116 15.884 
422 142.000 14.00!) 18. 00 0 6.883 11.117 
423 138.000 14.000 18a000 10.205 7.795 
424 134.(100 14.000 18.001) 13.285 4.715 
'+25 128.000 16 • 00 0 18.000 11 • 229 6. 771 
426 124.000 20.000 18 .ooo 4. 761 .13 • 239 
4?7 127.COO 27.000 o.o -6.780 6.780 
42 8 126.000 23.001'.) o.o -1.338 1. 338 
42'9 1~0.000 20.000 o.o 0.841 -0.841 
430 132 .coo 19.000 o.o 1 • 512 -1. 51~ 
4~1 103.000 53 .ooc o.o 9. 282 -<;.282 
432 106.COO 4 7. OQO o.o 6.831 -6.831 
433 11 1 .ooo 40.000 o.o 2.229 -2.?.29 
434 116.COO 33 • 00 0 o.o -1.099 1.099 
f+35 121.0cc 28.000 c.o -2.791 2. 791 
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J::OIN T FC I NT LOCATION I NP\JT SURFACE SUf;FACE 
NO. X-CCOPD Y-COORD Z-VALUE VA.LUt:: RES [DUAL 
4:! 6 125 .ooo 25.000 o.o -3.130 1.130 
437 1~2.c10 20.000 0 .o -o .465 0 .465 
438 103.COO 51.000 o.o 9.691 -C..691 
439 1 06 • Q!) 0 45 .ooo (). 0 7.137 -7.137 
440 110.000 40.000 o.o 3.357 -3.357 
'l4 l 115.001) 33.000 o.o -0.102 0.10.2 
/,1.42 121 • 000 26 • 000 o.o -\ .059 1 • 059 
443 127 .000 20.000 o.o 2. 825 -2 • 825 
444 137.000 1 7 • 00 'J o.o 2.755 -2.755 
445 131.000 18.000 o.o 4.360 -4.360 
446 121.000 2 0 • O!'." i') o.o 6.628 -6.€28 
447 125.000 18.000 o.o .9.12e -8.126 
448 128.000 14.000 o.o 1 7. 1 80 -17.180 
449 131 .coo 14 .,)()0 o.o 15.366 - 1:: • 366 
4 50 134.000 13.000 o.o 16.700 -16.700 
451 140.000 13 • 00 ,) o.o 11.723 -11.723 
452 14G.OOO 16 • 000 o.o -t.215 1.215 
453 148.000 14.000 o.o 2.102 -2.102 
454 145.000 14 .ooo o.o 4. 411 -4.411 
455 143.0CO 12 • 00 0 o.o 12. 192 -12.192 
456 140.000 1 2 • 00 () o.o 15.214 -15.2l4 
1+57 136.000 11 • 000 0 .o 22.860 -~2.e60 
458 133.000 12. 00 i) o.o 21.186 - 21 • 1 86 
459 128.000 13.00Q o.o 20.588 -~0.588 
4-60 1?6.000 12.000 c.o 25.368 -25.368 
461 126.000 15.000 o.o 15.209 -H:.209 
!~62 123.000 14 • 00 0 o.o 1q.797 -19.7g7 
4n3 12::1.000 17.ooc o.o 11. 544 -11.544 
l+64 119.000 1 7 .oo 0 o.o 13.648 - 13 .648 
(J.65 119.000 20.~oo o.o 7.830 -7.a.30 
466 118.0:')0 18 • 00 0 0. () 12.026 - 12. 0?..6 
467 102.000 52.000 o.o 10.672 -10.672 
468 1()4.000 47.()00 o.o 9.130 -'9.130 
469 1 C8 • 00 0 41 .ooo o.o 5.411 -~.411 
470 111.000- 36.000 c.o 3.042 -3.042 
471 116.COI) 30 • 00<'.) 0. I) 0.286 -0.286 
472 120.oco 25.000 () .o o.6e.7 -0.687 
473 125.000 20. 00/) o.o 4.123 -4.123 
474 130.000 1 7 • 000 c.o 7.386 -7.386 
ff 75 101 .ooo 51.000 4.ooo 11.920 -7.920 
47f'i 104.000 45 • 0{0 0 4.000 9.308 -5. 308 
477 107.000 4 c. 000 4 .ooo 6.569 -2.569 
478 110.000 35.000 4.000 4.208 -0.208 
!.i-79 104.000 30 .oor, 4.000 q.953 -5.9S3 
480 118.000 25 .• OC'O 4.000 2 .199 1.811 
4Al 12~.000 20.000 4.001) 5.399 -1.399 
482 100.000 50. O~O o.o 13.007 -13.007 
483 1().'3.000 44 • 00 '.) o.o 1 o. 350 -10.350 
4!:14 108.COO 37 .ooo o.o 5.840 -5.840 
4135 110.000 32 • 00 Q o.o 4.814 -4.814 
486 115.00'.) 2 7. coo o.o 2.874 -.2. 874 
487 120.000 21.coo o.o s.637 -5 .6.37 
488 107.000 39.0CI) o.o 6.e44 -c.c:44 
489 104.000 44 .ooo c.o 9.365 -9 • 365 
490 102.000 48.0CO o.o 11.161 -11.161 
491 <;;9.t:'00 49.000 o.o 13.955 -13.955 
492 97. oco 47.000 o.o 15.447 -15.447 
t4-93 100.000 42 • 000 o.o 12.863 -12.863 
494 1 03 • 00 0 4?.000 o.o 10.355 -J0.355 
4q5 1C4.COO 35.000 o.o 9.428 -9.428 
496 108.000 34.000 o.o 6.174 -t:.174 
497 1C8.000 29.000 0 • o 7.246 -7. 246 
498 11 3 • 000 27. 00 0 o.o 4.4-04 -4.404 
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4q<:; 113.1)00 22.000 o.o 8.652 -e. ,:,s2 
5('0 118.000 2 1 • OJ') 0 o.o 6 • 883 -e.es3 
c'iO 1 117.COO 19.000 c.o 10.677 -10.677 
'SO 2 103.0()0 58 ··"'.100 0 • 0 7. e.a4 -7.884 
50'1 105.COO 56. 000 o.o s. 797 -5.7'l7 
SL')h l 02 .ooo 58,COO 0. 0 9.212 -<;.212 
505 103,0•)0 54,000 o.o 9,046 -9.046 
501-') 102.000 56.00i'l 0,0 9,787 -9.787 
507 101,0l'lO 57,000 0. r) 10,783 - 10. 783 
508 102.000 54. 000 0,0 10.277 -10,277 
50 'l 1J1 .oon 53.000 o.o 11,635 -11.1535 
510 <;9,000 5 7,000 o.o 13.131 -13.131 
'HI <i8,()0<) '56,000 50,()00 14,352 Z5.648 
512 1 oo. !J"'l 53 • 000 50 ,Ofl) 12.717 !7.283 
513 <;7,COO 55.000 o.o 15,417 -15.417 
514 94 • ~00 61 • 00 0 o.n 17.382 -17,382 
515 90,000 6B.O'l0 ry. 0 19,n97 -19.697 
51', 86.000 75, oc 0 o.o 21.852 -~l.852 
:317 83.fJOO 81.000 o.o 23,487 -~3.487 
518 7A.OOO 91 , 00 () 0,0 26,343 -.2€.343 
519 7.3.000 l 00.001 0,0 28.749 -2.e. 749 
"~:? 0 96.000 54.001) o.o 16.311 -16,311 
521 <;5.0;')0 52.000 o.o 17,041 -17.041 
"i2? 98.000 51') • 000 o.o 14,784 -14,784 
7)? 3 ~7.000 48.0('Q 0,0 15,499 -15.499 
132/J- S8 • (),')O qg.ooo o.o 17,521 -17.521 
5?5 81 • 000 94.000 0.0 22.675 -C2.675 
:::;2;::-, 86,000 87.l)f\Q o.o 19.553 -19,553 
527 90.()l'r' 81 • '00 0 o.o 16,853 -1~.es3 
'12 ~ <;5,000 73 .oon 0 .o I 3. 34 6 -13,346 
529 1no .000 b5 • 000 o.o 9,560 ·-"i • 560 
530 79 • .('I'.'~ 97.0f'() 0,0 23.6Tl -i:3.673 
.I 531 8fl.OOO a.3.000 0,0 u~.s11 
-18.511 
-;,;-3:;? 9? • 00,'J 77.000 o.o 15.719 -15,719 
533 <;7,C0,0 6 9 • 00 0 c.o 12.137 -12,137 
S34 102,00Q 61.000 0,0 a.243 -S,243 
5>5 75 ,1)00 l O 1 , O') 0 o.o 26.209 -¢1:.209 
'5:'ll'\ !'0,00;) 95. 00 0 C .·o 23.367 -~3.367 
537 85,000 B7 • 00 0 0.0 20,619 -;0.619 
5 3;, 9q.rwo so.000 0 .o 13.245 -18.?.45 
5:39 ',4,')00 72.0CO o.o 14,872 -14 • 872 
54 0 98,CO'J 66,0')0 o.o 11 • 845 -11.845 
l 
54 1 101.000 60,000 o.o 9,Q09 -9,909 
' 
'5 42 74.000 102,000 o.o 26.788 -2:6. 788 
'S43 7$. r,:){' 97.00C o.o 24 • 74 J -C4.741 
' f 544 8?.0')0 90 • 000 o.o 22.880 -22,880 
545 87.001') 52.0'.JO o.o !9~854 -19.854 
5~6 s2.000 73,000 o.o 16.876 -16,376 
547 97,fJOO -65 • 00 0 o.o 13,409 -13.4Cr9 
54.'l 100.000 58,000 0,0 11,738 - 11,738 
S49 76 • 000 100,000 o.o 25,585 -25,585 
--- i 550 79.000 95.0-CO o.o 24,421 -~4.421 
::,51 84,000 86.00'1 o.o 21,898 -21.898 
552 89,000 77,000 o.o 19,021 -!<;l,02! 
553· S3.0')0 70,CCO o.o 16,592 -16,592 
554 gq ,{'(\("\ 59.00'l o.o 12.e;es -12,685 
555 96 • ooo <';5,001) o.o 14,585 -14.585 
5~6 75,000 l 01. 000 o.o 26,20', -;.c. 209 
557 78,000 80.000 o.o 2{), 403 -;:C.403 
558 El ,C'OO 90,CO') 0 .o 21,875 -c::?.!!75 
559 85,0!JO 82 .00,1 0,0 21. 7<;3 -21.793 
5 f,() B9.01'0 76-.000 0,0 19 • 2 46 -19.24-6 
561 9:;,. ".'100 71.0,Ju o.o 17,38>:! -17,388 
T 
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5 .")2 95. 00 0 cs.-ooc o.o 15,705 -15.705 
5 6~ <)O • 00 0 58.0C:0 o.o 12.922 -1:>.922 
564 "14,00() l'.)1,00'l 54.000 27,295 l:6,705 
565 77,000 'l6,000 54,000 26,128 ~ 7 • 8 72 
51':6 80,000 90,000 54 .o 00 2 4 • 797 ~g. ~o 3 
<\67 84, ·1<)0 S3,000 54, oo,J 22,502 ::1 .498 
568 88.0CO 75 .ooo 54,000 20 • 34 7 23.,653 
569 ~~.ooo 67,000 54. 000 17,300 ~6.700 
570 97 .oc 0 59,000 54,000 14, 88'.'! :;9,117 
571 c;o.ooo 70,000 o.o 19.443 -19,443 
572 93,00'l 65,000 o.o 17,671 -17,671 
573 96,00() 59,000 0,0 15,A60 -15,E60 
574 99,COO 53,000 o.o 1 :'l, 735 -13,735 
575 101 .000 50,000 ('. 0 12,024 -12,024 
576 so.ooo 71,000 o.o 19,293 -19,293 
577 !:JR.000 74.000 o.o 20.492 -20,492 
578 6 7 • 00 0 109,000 o.o 30.293 -:o.2q:3 
579 73.0-00 101.000 c.o 28.361 -28.361 
580 77.COO 94-.0C-0 o.o 26,675 -'26.675 
581 80. 0'.)0 88.00() 0 .o 25. IO g --25.109 
51':'' 84, Q(l() s1.roo o.o 22,766 -22. 766 
'.583 87.000 76.000 o.o 21,023 -:ct .1)23 
584 73.000 99.000 0,0 29.077 -'29.077 
5Fl5 76,000 93.000 ('. 0 27,672 -t7. 672 
5'16 7<;;.f)CO .'36.000 C ,0 25.893 -1::5.893 
537 e2.coo 82,00'1 0,0 24,089 -24,0BQ 
588 at~.coo 76 • 0-'JO o.o 22,969 -C:2.969 
589 B7,000 72.000 o.o 21,392 -~t.392 
590 HQ.One 66 • 00 ') o.o ?.0.478 -.co. 478 
591 S?,000 63,000 c .• !'l I 8 • 7 ,;16 -1 .. ~.736 
592 <;;t.('100 60,00'l (,. 0 19,496 -1<;;.496 
591 95,0(',') 57,000 c, • 0 16.949 -16,949 
594 <;3.ooc 55,0C•O o.o Hl. 345 -18,345 
595 9-4aOC-0 5~ • 000 0 • 0 17,703 -17,703 
596 S6,000 55.00') o.o 16,266 -16,266 
597 60. ()0 ,;) 121,0C'l o.o 23,675 -23,675 
59B 64. '.loo 116,000 o.o 26,48? -26.4d2 
599 cE,G".)(' 110.000 o.o 28.191 -28.191 
60'.1 72,000 105.0f'Q ('. 0 27,293 -C.7.293 
601 74.000 1 02 • 00 O c.o 26,788 -~6.788 
602 59.000 120.000 100.000 26.S45 73,155 
t,03 6:?.0()0 1 1 7 • 00 0 100 .ooo 27,725 72,275 
604 (',5.000 113,000 100.000 28.940 11.060 
<'>05 68.000 109.00() 100.000 29,C77 70. )23 
606 73,flCO 1 C2, 00 0 lOC,000 27,897 ,2. 103 
,:;107 7'1 .c,::,o 1•)6,00') 100,000 28, 950 11 • 050 
608 55,l!OO 62 .ooo 4.000 25.684 - C 1 • 684 
609 56.0!)(' 60,000 4.000 28,337 -C:4.337 
o 1 ".l 6Q.r)00 59.00Q 4,000 24,104 -io.104 
611 l'.2 • 00 0 56 • 000 4.00A 27,003 -~.J.C03 
Ii 12 65 .ooo 56,000 4,000 23.684 -19.684 
'i I 3 66,000 53.0:'.lO 4.000 27 • 194 -f3.194 
614 71.000 52,000 4,000 24.130 -~o. uo 
.') l 5 71 • rno 49 .oo 0 4,000 27, 51 I -L3.511 
616 14,000 50.00'l 4,000 24 • 148 -20.148 
617 75.1)00 4 7. 000 4,000 26,063 -22 • 063 
618 76.000 49 .ooo 4,000 23.793 -19,793 
619 f!i;.000 31,000 33,000 22,268 10,732 
"::? ,') e6.ooo 3 6 .ooo :33.0'l1 23, 157 9,843 
621 ?.2,000 38 • '.JOO 33 .oc 0 26,166 r..834 
622 79,000 40 • co J 33, 00>'.! 28,050 4.g50 
6?3 79.00'l 38 .oo 0 33 • 000 29 .. 648 3.352 
624 82,000 36.000 33 • 000 27.431 5,569 
T 
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!i?5 86.0CO :n.CO'l 33 • 000 24,55', e,441 
62~ ,;3 .000 2s.noc 35 .oo 0 21,583 13.417 
f> 2 7 SC.IJ'00 30 • 0 0) 35.CO'l 21.685 13. 315 
528 i;:;o.ooo 27.0()') 35. Q() 0 23,453 11. ~47 
6?9 es. Ol'O 33 • 000 35,000 25,715 9.285 
"'3.'.l 81.000 36,000 35,000 28,659 €,341 
r3t e1.non :14.0'JO 35,0C') 30,154 4, E46 
'i32 E4, '.JO') 3.1,000 35,000 28,247 6,753 
633 87,100 29,000 35,0'10 25,723 'l,277 
f' 34 e:.1.100 50,C'CO 21.000 37,235 -16,235 
F35 62,COO 53.0CC 21.000 32,858 -11,858 
6'16 58,'JOO 54.000 ?l.000 38,607 -17.607 
637 !:6.·'.)01) 57,QCO 21 , 000 35,630 -14,630 
63.q 78.C"."I~ 41 , oc 0 22,000 28,360 -6,360 
,::·3q 77,::JO'l 39e ODO ,~.2 • 0') 0 31,376 -9, .376 
6 4,., 75 • 00l'1 43,000 22.000 29, <l36 -7,<l36 
c,41 73,1)00 42,000 22.000 3.3. 735 -11,735 
(·42 7(',00') 41',,000 22,000 32,701 -10,701 
·54.~ 66.0(}0 4F.,,OCO 22 ,0"0 39, 32<l -17, 329 
644 t3.00l"J 49.001') 22 .ooo 39.3?1 -17,321 
645 58,000 53,000 2?,000 41,118 -l<l,118 
646- 54,000 57.000 2? • 00-') 40,!:Sl -1e,6s1 
647 81,(;(;') 35.C".:'l,:) 25,0 ')? 29,396 -4,396 
6 4 'l 79.000 35.C('!") 25. 00 ') 32.!92 -7.192 
64Q 76. C00 .39.000 25,tlOO 32 • 77C -7,770 
C,~0 73,000 39.0CO 25.0'l•) 37,487 -12.487 
651 70 • 0'.10 43 .oo 0 25 .ooo 37 • 121 -12.121 
<' 52 c5.0CO 44.000 25,000 45.1S8 -~0.158 
653 C.3 .000 48,0C-:') 25,0CO 41,428 -!60428 
654 5G.OOO 4 8 • 0~ 0 25.000 5 l • 129 -~t::.129 
655 5q • 100 51.COIJ 25e C\C 0 43. 6<;3 - I e • 693 
656 so.on0 53.00') 25.0,,0 46,310 -]l.310 
657 54.C'OO 52 • OQI") ?5,00') 55,166 - ::o, 166 
·">53 52.000 61 .ooo Tl,01'\0 34, 81 7 44, 183 
659 54.Cl".'O 59,000 79,000 35,165 ~3.815 
660 83.01:'C\ 25,000 42,000 34.549 7.451 
661 8?,000 2.3 .000 42,000 37,fl85 4,115 
662 79, "00 27, oc ') 42,0C·O 39,168 2,832 
663 76.00() 2 7 • 00 0 42,01)() 44. 2 94 -2.284 
~64 73, 0 ::,o 31 •cc::, 42 ,0)1) 46.544 -4.544 
f165 70.000 30 • 00 0 42, 0) 0 53.243 -11 ,243 
666 69.-000 J4 ,00 0 42.00·) 51•722 -9,722 
667 t;5.'.l00 34,000 42.0-CO 60,651 -18,651 
668 t:5.00') 3 7. n0 J 42,00') 57,137 -1e.1_:,7 
66g t2,00'l ,6,000 42,01)0 65,771 -£3'.771 
'\ 7 I) 59,COO 41 • 00 '.l 42,000 66,609 -24.609 
671 54. noa 42,00'.l 42 • 00 0 80.035 --;e. 0.15 
67? 55.000 44,'100 92,000 72,942 19,058 
673 53 • OO'l 5 7, 'JC 0 92,00'l 43,473 48.!:27 
~74 !;2.000 6C',OC·J 70 .ooo 37,623 ::2.377 
675 55.r.oo 53,00) 70, ()00 49. l 80 20,920 
576 52.00~ 55,()QI) 95,000 52,674 l2e326 
677 56,000 50,0CO 95,000 54,565 40 ,4.,5 
67'3 55,C~D 48 • 't:" i 95 .ooo tJ, 162 i1,e3a 
67q 52.ono 51 • Q')() 95 .oo J 64,<;;95 ~0.005 
080 53.('00 53.000 98.QCO 55,469 22.531 
681 55,Cfl() 46.00<) 88,000 68,3')7 19,693 
682 :.:? • 000 4.9.001 92,000 70,835 ¢ 1 • 165 
6 "I., 54.000 44 • 00 ,"_\- 92 .ooo 76,247 13.753 
684 S1 .OO'J 47.0CO 92 .o~o 79,Q06 12,()94 
~'3~ 51,000 4.3.oco 92,000 81,537 10,463 
6~6 51.000 45,0>JO 80,000 84,519 -4,S19 
'587 25.-1co !04.000 80,000 38.957 41 , •)43 
-· 
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TABLE -- 1 7 CONTfNUF'D 
F'J INT FC ! NT LOC ~T ! ON INPUT SURF ACE SU~FACE 
N,J • X-CUJRf) V-COORD Z-IIA.LUF. VALUE t'IE~ !DUAL 
68-3 26.000 ,:,7.000 80.000 44.372 :: !: • 62 8 
•,ag 2Q.OOC 96.0QO 80 .oo 0 35.334 •4.c66 
09') 3C.COO qo.ooo BC ,000 39.817 40 • 183 
c91 35.0Cf) 85 .coo 80 .ooo 29.527 ~o. 4 73 
f Q2 37.CCO ac.ooo ao .o,i, ,:i 32.218 47 • 782 
693 4 I • f"I() 0 75.00{} so.coo 29.882 fG,. 118 
694 46. QQ') 68.00/l ao. ooo 32.318 47.682 
695 51.cco ;,_3.oco ao.ooo 31,965 48.035 
696 57.000 58,0C'J S'l.000 31.039 ~e. S61 
697 C2.'JOO 54 .000 ao.ooo 30 .836 49.164 
~98 70.000 49,000 95. 000 28.546 66.454 
699 12.000 115.000 -95.000 37.360 e7.C40 
70 0 is.coo 11ri.oco 95.0CO 52.952 .:2.048 
7 0 l 1 7. no o 110,CO'J 95.000 47.395 t7,605 
71")2 1e.coo l OE,-000 95.000 56 • 202 "3e. 798 
703 21 • 00 0 105.0CO 95.000 46,.A42 46 • 558 
7()4 21 o'ICO 101.ono 95 • 00 0 57.082 ?7.918 
705 23.000 100.000 72.00".) 50.921 .i:t.079 
706 26.1100 96.000 71!,00() 45. ',61 i::E. 039 
707 27.000 C/2. 00 0 72.000 49. 106 C2.894 
708 30.,,-00 89.000 72 • 000 41.686 ;;0.314 
709 25.COO 95.000 72 • 00 0 52 • l 70 19 • t:!3 0 
71/) 35.000 R2 • 00 0 72 • O:JO 35.464 ::6.536 
711 ::ia.cr,o 79.00'J 72.()'.)0 30, 822 tlo\78 
712 41,!'lC'O 73 • OOD 72 .ooo 35.220 :'6.780 
711 50.000 63oO'l0 87. 00'.) 34.l::59 !2.341 
714 !O.C00 108.000 87. oo a B2 • 27b 4.7~4 
715 12.000 10~.00'l 87.0(}() 67.92'! 19,072 
716 13.1::00 104.01'.'Q 87.000 87.151 -o. 151 
717 16 • 00 0 1 0 3 • o, 0 ,n .oo o 74.943 12 • '.)5 7 
7IR 16.000 99,000 87.000 90,581 -3.581 
719 20.000 0 6 .oo,, 64 • 00 0 76,301 -12.301 
721") 20,~CQ gs.coo 64 .oo 0 79.659 -15.-059 
721 24.000 <J2.ooo 64.000 64,725 -0.725 
722 24. 000, 89.000 64 .ooo 74,009 -10.009 
723 28,000 86.000 64,000 5g, (l'l2 4. 918 
724 28.0(10 83.000 64 • 000 68.'310 -4.810 
7?.5 33.000 80.00() 64 • 000 49.979 14.021 
72b .35 .ODtj 75. 00 0 64 • oo,, sc. 021 7.979 
727 ~o.ooo 6<'i.QQ() 64 .oa o 52.395 110605 
728 4 7 • 000 61.000 64 .ooo 50.909 13 • 091 
72 9 52 .ooo 56.000 90.000 4(].576 .c.0.4'24 
7 ':1:,0 18.~00 95.1)00 90,()00 93 • 080 -3.080 
731 2 I • 000 91.000 90 • 000 e7,251 2,749 
712 2 7 .. roo 82.0(10 9C .oo 0 79 • I 06 10 • 894 
731 .22.{'HJO 76.0C:l 90. 000 69.607 ~0.393 
734 36.000 70 • O"O 90.000 69.468 f0.f32 
735 40.COO 64.000 90.000 71.511 18,489 
736 45 .oo 0 61 .coo go .oo o S'l,038 : o. 962 
737 46.CC'O 5 7 • 000 9().000 69,158 .:i:0.842 
733 51 .ooo 55.000 90.000 56,119 ::3.ee1 
739 5:? • 000 52.0QO 100 • 000 61.964 ,33.036 
7AI) 16.000 94.000 100.000 112.457 -12.457 
741 1s.ooo 91.COO 1 OO.OfJO 135. 805 - ~=- 805 
742 3 • :JO 0 110.000 100 .OOO l0~.266 -:!.266 
743 10.000 100.000 100.oor, 129.112 -cg.112 
744 1 • 000 109.000 80 • 000 123.647 - 43. 64 7 
745 16.0CO 93 • 00 0 8('.Q(:0 ll7.t€5 -~7.165 
?46 19.000 91,000 SO.QOI) 102.1)96 -22. 096 
747 20. oco 87.000 80,001) 111.605 -~ t. 605 
74>, 24.000 84.01)0 80. 000 <;2,778 -12,778 
749 2 5 • co 0 A.0.00') 80 • 0 00 102.276 -r.:2.276 
75J ::o.ooo 76.000 SC\ .CO') 82.651 -2.651 
' . 2rl I 
TABLE -- 1 7 CONTINUED 
POINT PCl"IT LOCATION INPUT SUl'F ACE SU~FACE 
NO. X-CC!'.RO 'r'-COOPO Z-VALU~ VALUE RE~ ICU AL 
75! 31 • 0 00 71.00') 80 • 00 0 <;7.411 -17,411 
752 36.000 68.0'.10 ac.ooo 77.670 2,330 
703 38.0CO 63. 000 ec.ooo 86.'>86 -6.686 
754 42.")(l/) 60.001) 80 .coo 76. 906 3.094 
75,:; 45. nn o 56.000 80 .ooo 77.256 2.744 
756 4 7 • 00 0 52.000 80 • 000 81. 793 -1.793 
757 41 .ooo 5C.OOO 87.000 114,435 -~7.435 
75 'l 16.')00 90. 00 0 87.000 131.917 -44.917 
75g 19.'.lOO 36 • 000 87. 000 121,. 890 -~7.890 
760 23. 00 0 ao.oco 87,000 1 18 • 726 -il.726 
761 2e.oco 73 • oco 87. 00() l10.6S9 -23 • 659 
762 32.000 68.000 87.000 10.3. 735 -16.738 
76:'l 36oCOO 63,000 87. 000 98.771 - 11 • 771 
764 39.000 59 • 000 e1. ooo 96."l63 -9.'i63 
7(•5 44.000 53 • 001) 87.000 92.218 -5.218 
?66 50.1"):0(\ 4 7. 000 72 • 000 e3.671 -lt.671 
767 45.0Q') 68 .oc 0 98 .oo 0 35.555 t:2.445 
768 1!.()00 I I 5 • 00 0 98.00'l 39.008 ea.992 
76g 10.000 113.000 98.000 1::2. ~51 45.049 
770 14 • 00 '.J 110.000 98.0r)O 56.058 al.'i42 
771 16 .t'.!00 104.00(J 98. 00 0 71.245 2e:.755 
772 20.000 100 .ooo 84 .ooo 64.255 19.745 
771 21.000 99.000 84 .coo 62.02(' :ct.980 
774 22.()0-0 95.COO 84 .ooo 67.615 16. 385 
775 25.;)(l() 94 • 00') 84 .ooo 54.335 ;9.665 
776 26.COO Q0.001 84. 01'0 58. Q91 25.009 
777 30.00() 87.001') e4.000 45.974 :28.026 
77A 30.:'.'H}') R4. 00 0 84,000 53 • 861 ;;() .139 
77? 35.COO AC'! .oc -') 84 .ooo 40.409 t.1.591 
780 3'5. CO'J 77.0':'0 84.000 49.254 ~4 • 746 
7 >J 1 40.000 7.3 .ooo e,i.0-00 39. 11 7 44.883 
7 8? 40.000 70.000 84 .ooo 48o8fi6 ::e.134 
783 45. CfJ.0 66. '.JO a 84.000 41 • 749 42.251 
784 50 .ooo 61.()CO loo. 000 40.!536 es. 464 
785 6. ')O'.J 113.000 100 .ooo 65.177 ~4.1323 
78 ~, 6.000 1 l'l.000 1 00 •(JO 0 ea. :311 11 • 623 
787 11 • 000 106.000 1oc.ooo 88.263 tt.7.37 
78P 12.00,) 102.000 100.oorl 103.278 -3.278 
789 15.0(10 100.oc~ 100.000 92.891 7.109 
79 ') I 7 • 00 0 96 • 0•) 0 87 .ooo 96. I C-4 -9.104 
791 9.000 11"-.(ICI} 87.000 49. 302 27.6g8 
792 7.00f) 1 I 3 • 00 0 78 • 000 61.910 16. 090 
7,n 20.ono 115.000 l'C! .ooo ;>9.429 eo.571 
794 11.000 116.000 80. 0{'0 27. € 72 !'2.128 
7()5 15.00JJ 115.0•')0 78 .ooo 33. 282 ~4.718 
~, 
796 22.00IJ l I l • OC '.J 78.00'l 35.733 42.267 
797 26.!'Qi) I 1 I • 00 0 78.000 32.295 ~5. 705 
798 24.000 1 C:7+000 78.000 37.965 A0.()35 
799 28.COO 99.000 78.001) 35.641 ~2.359 
.800 30.000 101.000 78 .ooo 30 .3q7 47. 603 
BO 1 27.000 l 07. 0C 0 71. 000 33.458 27.542 
'302 92 •. ')QI) 51 .ooo :rn.ooo 18.627 11. 3 73 
'30 3 3C.000 99 • 000 30.000 30 • 851 -o • 851 
i~04 29 .oflo 97.000 30. 000 34.458 -4.458 
B05 33 • no J 94.000 30 .O?(l 26.052 3.Q48 
'l(I I'. 32. oo a 91.0-~0 30 .QQi) 31.097 -t.097 
E\/) 7 36.00C 87.0CO 30.00'.l 23.694 6.306 
8~R 36.000 84 .oc,o 30 .ooo 27.827 2.173 
~0:'J 3<>.con 81.000 30. O<'J 23.555 e,435 
'HO 41 • 00 0 77.'JOO 3C,OOQ 25.269 4. T31 
A I I 45.000 72.000 30 • 000 24 • 926 5.074 
'l I 2 ri7 .ona 68 • oc '.J 30 .OO'.J 29.359 o. 641 
dt3 50.000 67.GCO 30 .coo 24.316 e.684 
l 
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TABLE -- 17 CONT INUEO 
pq I ~J T i'.'O I NT L1CA T ION INPUT SURF ACE SU f:FACE 
NO. X-CCOf:D Y-COORD Z-V ALl,JF: VALUE RE~IDUAL 
a14 51.CCO 64 • 00 0 30 .oo 0 29.337 0.003 
R!5 52.100 65.000 80 • 0·') 0 24.685 !;5 • .315 
816 ta.coo 110.000 80.000 44.g44 25.056 
817 22 • QOO IIC,000 'lO. 000 37.325 <2.675 
818 2~ • 000 1r2.ooo 49,000 4 7. 351 J.l',49 
,fl 19 e4.ooo ~0.oco 49 .ooo 2 8 • 96 ! ~0.039 
<!20 82.000 29 • 00 J 49 • 00 ".) 32. 649 16,351 
821 81 • 000 34,000 49 .ooo 30 .1 54 18 • 846 
8?'? 77.000 32.000 49.0".lO 39.174 10 • 82 6 
'323 76 • 000 37.000 49 .ooo 34,846 14, 154 
.'324 73.00C: 3 5 • oc 0 49 .ooo 42,343 6,657 
R,,25 71 .ooo 40,0CO 49,000 39. 702 9.2,c;.a 
'l? 6 67.000 39,000 49,000 49 • 42,4 -0.424 
827 66,000 44,'lOO 49,000 43,012 S. QA8 
A2A. 61 • ()~0 4J'.OOO 49 .ooo 57.C57 -8.057 
'l2 <l 6C,OOO 47.00') 49 .oco 50, 'cl53 -1,853 
830 56 • !)()<) 4 7 •()()I) 49,000 82,539 -13, 539 
R:11 57.COO 50.1)00 29,000 51,607 -~2.607 
ll32 8.l.1011 26,000 29 • 00 0 33,659 -4.659 
i:33 3 e.,. ooo ?8•".}01 29,000 31,960 -2,960 
.'{34 ec.oo" 2 7,000 29.0\JO 37,5!6 -8.516 
B3:') 7B,'100 31 eC"C'!-0 29,COO 37. 380 -€.3'30 
J.33 6 74. 000 31.000 29.000 44,618 -15.618 
FJ37 72,001 3 5 • Qf'i Q 29.0110 44,296 -15,296 
fi-38 68,01'0 35,l'.)("!) 29 ,OO•J 52.758 - 23. 758 
q3q 66,!JOO 39.CO'l 29.0:'10 51, 7.10 -'f2.730 
340 64.')01'1 3 8 • -OD I) 29.000 58,151 -2i;.151 
~41 62. 000 - 42,000 29,000 56,383 -~7.3B3 
'14? 58.000 42.-';)')0 29.000 67,66'3 -~8.668 
A43 56.000 46 • 000 ?9 .000 65, 046 -,:,e. 046 
"344 55 • ODO 4 5 •co') 64,000 70,700 -6, 700 
845 94.!'lO-') ?3 .oo J €4,000 22,298 ~I• 702 
846 <;;;? ,')1'0 24.000 64,000 23,533 40.467 
P47 88,(100 26.000 l':4,000 26.649 27.351 
-'~4E~ 89. 000· 27,000 64,00') 24,1:35 :?9. 355 
R4Q eo,,Joo 27,000 64 .ooo 28,493 ::5. 5,) 7 
850 85, 1")0 3G.OCO f4,000 27,614 ?6.386 
B5t 84.000 2e .• oo o 42,000 30,492 11. 50 8 
852 <;7.('00 19,000 42,000 24,337 17.66::S 
'153 94.1)00 :!2 • ooc, 42,000 23,356 ie,t:44 
854 Sl,000 21 .ooo 42,00!) 27,966 14.034 
85f; g<;- • 00 0 25. rtC o 42,00') 26,224 15,776 
956 87,()00 23.00') 42,000 30 • 765 ll, 235 
'l57 e4,QOO 27.QCO 42,000 31,311 10,689 
q58 34. (l".)O 1s.t:ion 55 .ooo 33.059 .el.941 
85q C:7..000 t 8 • 00 0 55.000 26,026 CS.974 
f~(i.:) 93 .ooo :2.0.00'.) 55,000 26,993 :e e. 007 
861 BA,000 22,00') 55,001) 30,522 .e4.478 
962 f:'4,000 24.000 55,000 33,990 ;;1.010 
863 8:3. (){II) 22. 00') 55.000 37,3<;12 17,608 
f't.4 91,000 l ''l.000 21.000 30 • 758 -<3.758 
)'°3 65 77 .100 42.0CO 21 , 0 0 0 26,607 -7,607 
~65 77,()!)Q ~4.0!:'0 21.000 26,9{'2 -5.902 
-367 74,COO 44,000 21 .oco 30.055 -9,055 
868 72.'l("II) 4 7 .000 21,0·00 28,882 -7,682 
361'.l 6A, 000 47.000 21,000 34 • .133 -13,133 
.9 7') 66,000 50,0CO (). 0 3.2. l 37 -;!2.137 
871 58,('00 1 l 9 • oc 0 o.o 29.836 -~9.836 
R7~ 61 , Q(' 0 115.00') o.o 31. 694 -~ 1,694 
~73 65 • oo 0 110.000 o.o 31.832 -..::1.6:32 
B74 !;9,000 105,000 () • 0 30.668 -.:0.668 
!-375 72.oco l O l • 00 0 47.00l"J 29,374 17,626 
876 55,000 1?0,000 47.000 31,735 15.265 
l 
211.1 
TAflLE -- 17 CONT !NUED 
PO! 'IT FOINT LOCATION l 'IPUT 5UPFACE SURFACE 
NO. X-CC,'.JRD v-conRo l-VALUE VAL UF. RE !'I DUAL 
e7? 58.CQ(l I 1 7 • 00 O 47.000 32.760 14.241) 
'178 63 .0{10 110.000 47.00ll 34.005 12,<l95 
87<> 68,f'.00 1!)4.0!)!') 47,000 32,102 14.f.!98 
SRO 71 • 000 toc.0~0 93,0C'O 30.600 <:2,400 
881 5.? • 0·10 120.001 93,0C''.l 33, 747 !;<;. 253 
f '!82 56.000 117'.0C!') 93 .ooo 34.905 !;:8.095 
F\83 C'l").1')00 112.oeo 93.C·')O 35. 60 8 e7.392 
884 63 • J(',IJ 1 ">8 .o:,o 93 • 00 0 35,057 !:7.943 
880 66,CC•'.l 104,00:l 93.00'.l 33,795 ~9.205 
856 69.COO 100.0C!'\ 0,0 32,135 -~2,135 
~f\7 SA• 001) 115.000 0,0 .36.913 -26. g1_3 
888 tc5,COO 1()1.00') 94.000 34.5!'4 ~'i.436 
'389 52.000 119.0'JO 94,000 35.974 ~8.026 
/> 91) 51 , 000 118.')fO 94, :>CO 37. 74 7 e6.253 
'l H 55,000 115,I)')O 94,001) 37. 7C2 ee.29e 
fl9:> 5~.coc 11:1.000 94 .o'lO 38.839 ~e. t 6 t 
B91 5<;,000 110,000 .ga, OO"J 37,419 ft:.531 
894 59,000 l O 7 • 00 0 94 .ooo 37.667 ec. 33J 
895 C4-,Cf"'>0 103,COO 94,000 35.081 ~8.919 
B96 61.000 104.0CQ 92 .ooo 36. 3'l I ~5. 609 
e97 ttt),000 117.00".l 92,0CO 39,057 !2,S4.3 
3,;r,; 55.!}00 111,0C'O 92,C'<lO 39.298 !:2 • 702 
~99 62 .ooo 102 ,0('0 I) .o 35.456 -::=. 456 qo f) 55.f'('!Q ! l O • :)f'- 0 o.o 39.?79 -'.':9,27Q 
Q() 1 51 .')!"'-) 115.000 0,0 39,796 -.';9. 7g6 
902 t~<!, • CO 0 IOI .OOO 94 .000 34,993 ~9.007 
9():l 49.101'.'I l 1 7 • 00 •) 94 • 000 39.377 !:4.623 
()')4 53 .0-'.)0 112.coo 94,001) 39.852 ~4.1~8 
CJCS 'i 7. ('(") I 06,00".l 94,00<') 37.fl!O !:5.190 
906 6 l • 00 :J 101.JC-:' 93.~00 35.006 =:7. 994 
907 4-"I .ooo 120.0C) 93 .oo 0 :!:7.365 e 5 • C 35 
qryA 46.000 117,()"'10 93,01)0 39,677 ~3.323 
909 51).~0".' 113.000 93 ,0')0 40 • 30 2 !:2. 698 
g10 54,000 1':'18.0('') 93.000 3'1,804 =4.196 
91 I 5~. oco · 103,0C'C 93,'>C'O 36. C72 ~e:i. S28 
<:?l~ 6 0 • 0() f) IOC.OvO 94 .ooo 34.144 -=-<;.E56 
"..'l l 3 •?.OOt) 12c·.ooo ..;4. on o 37.098 e6.902 
q14 39,000 121.000 94.000 34. 776 !9,224 
91S 41.DOO 117.')0I) 94. JOO 38.206 f:5.792 
916 46.000 116.00,'.) 94.001 .39,978 1:4. 022 
91 7 44.ocn 113.000 q4 .000 38.985 !;;5.J15 
',Jl ;·' 4q • O(Hl l 12.000 l;i4.0'J:) 40,068 !3.932 
919 4B eOC 0 1os.ooo 94.0(l.) 37.156 et::.844 
920 e.3. ooo ! 07e0C') 94.001) 38,093 es.907 
<:/21 s1 .~no l J4,000 o.o 34,398 -~4.398 
92? 7'! .f)(ll"I -()f:1:.000 0,0 29.328 -<:9.328 
923 77.000 89,(J()() o.o 2 7 • I 32 -£7.132 
9?.4 eo,ioo 82. • ()0 J o.o 25.127 -25.127 
925 f6, 000 70,000 o.o 21. qos -Cl .908 
926 a,;.ooo 64.00~ 42,000 20.49B :21.502 
'127 7?. .000 99 ,1)'10 42.000 29.968 12,032 
":;i?8 76.COO 90.000 42,00') 27. 731 14.?.69 
920 81 .ooo 79 • 000 4?.Q(',Q 24,428 17.572 
9 30 er. r,:,o 68, QC 0 42 • 00 0 21,810 ~o .190 
931 89 • '100 63.000 o.o 2().4<;3 -20.49] 
912 72 .·JOO 98,0t','.) (). 0 .30, 14 7 -20, 147 
931 74.00') 93.000 0,0 29,015 -~9.015 
931;. 78.00() 84 • 0C :'.' o.o 26,133 -;?C.133 
q35 e2."1f)O 75.000 o.o 2,.l. 593 -cJ.593 
9~6 86.000 67."'.\00 o.o 21,746 -21.746 
9'1 7 88 • 00 0 S3.00') (). 0 20. 881 -f0.381 
930 72 • '.100 97,)0fl a.a 30.258 -~f).258 
'>39 76, ".'00 87 .,')CO o.o 27,337 -~7.337 
' 
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TAALE -- 17 CONTlN'JF.D 
PClI NT FC! NT L'JCAT!CN I NPVT SURFACE. SUFFACE 
"1'1. X-COORO Y-COOP\) Z-VALllE VALUF RE! !DUAL 
~_) 4 () 80.000 78.00Q o.o 24.4'1! -C4.4Ql 
941 84. CO 0 69.0C-0 o.o 22.378 -22.378 
942 88.000 62.JJ:0~ 10 .ooo 20.822 -10.e22 
043 90.0t'1-0 61.00'.) 1G .oo 0 20.1)06 -10.0')6 
9!l.4 88 • 'DO 61.0fJO 10.00:> 20.763 -10,761 
()45 90 • 100 '5i'lo000 10.coo 19.<J04 -9. 90 4 
946 89,000 59.000 53. 000 20.3<'9 ::2.671 
947 t.-5 • 000 I 02 ,O'l'.l 53.001) 34.503 18,497 
948 E3.CC'O !01.COO 53.000 34.879 18, 121 
91+9 69.000 q7 • oc 0 53 .ooo 3!,944 ;1.056 
'~50 67 .ooo 96.000 53.000 32,120 ~o.aao 
951 72.ono 91.000 53,000 29.421 ~3.4579 
952 70, I'.' 0 0 89,000 53.000 28.489 24 • 51 l 
9~3 75,000 83,00') 53 • 000 26,193 20.8')7 
954 74.000 ao.ooo 53. 00 0 24,507 28. 493 
g55 78 • ".lOO 76 .01)() 53 .ooo 23.901 ~9.099 
956 77, ,oo 72,!)Q') 53 .ooo 2:?.121 ::0.'379 
95 7 BC.)Q() ?f'J.000 53,000 22.439 ::o. 561 
95~ 79.000 66,000 53.000 21,127 ~1.673 
<l59 8.1.'100 63,000 53. 000 21,467 31.533 
96 0 e:>. ooo 60,0C•'l 53.00.0 20,930 .;2.0?0 
961 87.roo 54.000 53. 000 20.408 ::.2.592 
962 36. ooo 51 .ooo 63 .000 20.458 .t2.S42 
96.·s 70.000 100.000 63 • 00 0 31,407 .'.; l • 593 
964 69,01)0 gg.ooo 63.1)00 32,161 .30.839 
'165 7?. 00-~ 95,000 63,000 10,250 ::2.750 
9f>6 74,C'l()O '10.000 63 • 00 C 2~.615 34.385 
967 76. r.co '35 • 00 I) 63,000 26,855 :;1:,145 
06'1 7.:! • 00-'.) 91,000 63.000 29.172 33.828 
969 77,00') 81,00(' 63, ()00 25.538 ~ 1. 462 
97~) P0,0'10 77.QOC 63,000 24,273 28,727 
'l71 so.GOO 73.i".'10') 1"3,000 23.258 ;;g • 742 
'l72 e~. ooo 70.(0'J 63 ,00 '.l 22,646 40,354 
971 e.1. 000 66 • ()( ') 63 .oo O 21,960. •1,040 
974 8f>oC00 64,000 E3.000 21•475 tt, 525 
975 86. 000 60,000 63,000 21.058 I:; 1. 942 
C/76 i'9,00IJ SA.000 t:3, 00 0 20,267 42,733 
q77 89.00!) 54. 000 0,0 19,961 -19,<;6! 
97'1 e7,ooo 101,0')0 (: .o 33.380 -23,380 
979 74,rJOO 87.000 c.o 27.753 -27,753 
QB'J 70,000 96 .oo 0 o.o 31,336 -21,3.:16 
981 78.000 77.0(;0 0,0 24,250 -~4.250 
·J ii:> 62.00() 67 • 000 0,0 22,069 -~2.069 
9 '3 'l 86. (H)O 59,001) 0,0 20,960 -:::0.960 
984 88.000 54.0')0 54. on o 20,207 23. 793 
g8'.") 63 , ')') 0 100.000 54 .ooo 34,410 19,590 
c; >!6 65.-000 g7.ooo 54.000 32,717 .i.283 
q37 0 7 • i)-!) 0 92o0'.l0 54,()0() 2Q,748 C4.252 
'188 70.')00 38,000 -54 .ooo 27,867 ~6.13.3 
q.q9 70.000 85.0C'O 54,000 2 s. 848 28.152 
9'l 0 74 • 000 79.000 54.()')Q 23,984 ,0.016 
'l<Jl 74,000 76. 000 54,000 22,.396 ;; 1.604 
'l92 77,000 70,0/JO 54,00') 21,419 ::2.5e1 
993 BO.COO 63,000 54,000 20,869 :~.111 
994 AS .. 000 52,000 o.o 20, 1"24 -~0.624 
995 153,000 99,000 o.o 3:l,852 -:?3,852 
1)96 eca.ooo 98,000 0,0 27.109 -~7.109 
q97 74 .or.a 74.000 o.o 21.401 -21.401 
gqB E:4.t:00 '52 • OC'O 0 .o 20 • 750 -C0.750 
9C}Q 7Q,OOO 62. 000 64,000 20,433 t3.567 
100'1 62.r:oo qq .oo •') 64 .oo·J 33,768 ~0.232 
100 1 t:6.(';()Q 91,000 64 .oo,:, 28,620 ~S.380 
M02 70.<"C'O 1'2,000 64,000 23,664 40.336 
T 
'!HS 
TAdLE -- l 7 CONTINUED 
PC!I NT P <Jl NT L::JCAT I ON INPUT SURF ACE SUJ;FACE 
N!1. X-C OCTRD V-CIJOR') Z-VALUE VALUE RE!:iIDUAL 
t ,:, () 'l 74 • 000 72.00, 04.000 20,499 43.501 
l (104 78.~00 63 • 000 64 .oo 0 20.200 .3.800 
lf',05 84.000 50,000 6:1,000 20.es2 42 • I 1 8 
1,:'I (if) 61,('()0 99.000 o3 .oo o 33.588 .g,412 
1107 63,IJOO 93,000 63. 00 J 28,921 ~4.079 
!0()8 66,000 59,01)0 63,000 26.878 ~6.122 
1009 67,000 84,00'l 63.000 23,089 !9,911 
10 I 0 10.ono 80,000 63.000 22,221 ~0.779 
1 0 I 1 11.000 75 • 00 0 63.000 19.815 43.!85 
1012 74.COO 70,000 63,000 l 9, 727 .t-3.2 73 
F•! 3 75.000 65 ,,000 63,000 l'"l.104 -'i:3.8-96 
IO 1 4 78,000 61,00:J 63.0f',0 20.030 •2 ,9 70 
10 15 79,000 5 7, oo J (;3,000 20,352 •2 •. 64 8 
1 I'.' I 6 8:1,000 51,000 63,0'10 20,900 •2,040 
10 1 7 fl3.COO 49,000 75.000 21,249 ?3. 751 
1018 80.000 53.000 75,000 20.S71 ~4. 029 
1019 8C'.OOO 51 • Oil cl 75.000 21,455 !3.545 
1020 79.000 53,000 75 • 0 0 0 21 • 04 7 ~3.<;53 
\021 80.000 50.000 75 .ooo 21 , 76C !:~.240 
1:'22 81 .coo 52,000 Bl• 000 21.079 f9. g21 
1"23 78,000 54.000 81 ,0/JO 20.824 t0.176 
10:?.4 79,000 56,000 81 .ooo 20.459 t0.541 
. 1023 76,0(l<') 513,0C'O 81.000 19.689 tl,311 
102 6 77 • 000 61.00'.) ill .ooo 19.689 tl.31 t 
1027 74.000 €3.00iJ 81 • 000 180487 t2.513 
1 O:? ~ 74 .")0') 67.000 Bt,Oc>O 18,891 f2.109 
10 29 71 .cno 69.0()') 81 .OOI) I 7,364 Clo 636 
1030 72 • 000 72.CCO 81 .OO'l 19,108 ti• 892 
l () ~ l 69,000 73,00\l 81.000 l 7 • 162 t:3.838 
IC' 3 2 70,000 76,000 81,00() 19.575 ti• 425 
1() 33 67.0()1') 77.000 Bt,000 I 7. 565 f 3, 4 35 
1 C 34 ca.coo ':lt.00') 31 • 0 0 0 21.392 59.608 
1/135 c'• .ooo d3, 000 81.0l'l') 19.460 H .540 
1'136 65.1'1CO 87.001) 81 .ooo ;;>4 • 291 !:6.709 
1 \l 37 62.000 8 7 • 0('1 J 81.000 21.639 fg • 361 
J{)~r' 63.000 91 .000 81 .ooo 26,875 ~ 4. 125 
Jn3q 60.000 91,00() 81 , 00 0 24.457 ~6 • 543 
! ') 40 62,')00 95,000 81 • 00 0 30,359 ~O.C41 
1 0 '-1 57,000 95 • 00 0 81 .ooo 26.<;75 ~4.Q25 
10 4:? 50,000 98.000 81 .ooo 320365 48. o,5 
l" 4, 54 • 00() 99 • 0-00 !ll ,OOI) 29. 968 ! 1. 032 
1044 57.000 l 02, 000 at .on0 35,034 45,966 
1045 52 • Cf"O 102.000 81,'100 32 • 535 4 '3. 465 
1046 54,'ll)O 107,000 o.o 38.255 -zB.255 
104- 7 89.')00 53+ CO;') o.o 19.887 -19.8'37 
IO 48 90 .000 50.000 0,0 19,341 -19,341 
1 ')49 '.;1 .ooo 5 7 • 00 0 c.o 19,442 -19,442 
l O 50 94 .~co 52.000 0,0 I 7. 659 -17,65,Q 
1 051 <;7 • 000 46.000 0 .o 15,374 -15.374 
105 2 100.000 40.000 o.o 12,713 -12.713 
1 ') 53 104.000 34,000 27,000 9.464 t 7. f:;36 
!a54 <;2 • 01'.!0 55,0C,') 27,000 18,978 e.122 
105S SJ,000 53,000 27,000 !B.274 e. 726 
I "56 96. ooo 46,000 27,000 16.026 10,974 
hl 5 7 l•)O, 000 39,000 27,00·J 12.638 14,362 
l"'.'-:58 1 o3 .oon 33,000 o.o 10.2<i;> -10,292 
l05C? .c;;o. ooo 57.0()0 0,0 19,855 -19.855 
1 '.)60 92.000 53 • 000 o.o 18,770 -18,770 
101;,l %.000 45.000 0 .-o 15,934 -15.9~4 
1062 99.000 39,00') 0,0 13,371 -13.371 
106 3 103 ,('('(I 3?, 00 0 o.o 100376 -10.376 
IOt I/. G0.000 56 • OC{) o.o 19.789 -19.78<1 
l'.165 <;.3, 000 49.000 0,0 17,994 -17.'994 
' 21' 6 
TABLE -- 1 7 CCNT!'IUED 
P'~f NT FC I "IT LOCATION INPUT SURFACE SUl::FACE 
"J 1 .. X-CCCPO Y-CDORD Z-VALV~ VALU!;' RE!: !OVAL 
lf)66 96.C-OO 43.000 o.o 15.741 -15.-741 
106 7 <;9.000 37.000 o.o l?l.238 -13 • 238 
1065 1c2.ooo 31.0~f) o.o 11.254 -11.254 
1 069 1cs.ooo :12.000 o.o 8.862 -B.862 
l'l 70 108.0CO 2s. oon o.o 7.612 -7.612 
1071 112 .ooo 23.000 11 • 000 e.204 t2.796 
1072 <;C • 000 54.000 71 .oo 0 19.648 ~l.~52 
1073 9!.000 50.!)00 15.0~(, 18.<;72 -3.<;72 
1074 <;2.000 so.ooo 15.000 18.547 -3.547 
1075 <;2.!'00 47.0CO 15.000 18.296 -~.296 
1176 <;4.000 45.000 15.000 17.113 -2. 11 3 
1 /) 77 <;5.000 41.000 15.000 16.17'9 -1.179 
1078 <; 7 • ')O 0 4C.OOO 15. oc 0 1 4o 824 0.176 
I ')79 c;7.noo 16.000 15 • 00 0 14 • 607 0.393 
1080 100.010 34.000 15.000 12.468 2.532 
1'131 1on.ooo 30.000 15.oco 12.92B 2.012 
I J82 102 .ooo 30.000 15 .ooo 11.431 3.567 
1083 102.000 27. 00 0 15 • 00 0 12.402 2.598 
1084 ICS.000 26.0,')0 15.000 10.699 4.30 l 
1085 105.000 23.000 43 • 00 0 12.845 ~o. t 55 
1 ·1 06 106.llC'.) ?4.000 43. 000 11.299 21.701 
1187 1c9.n0n 22.000 43.COO 11 • 1 60 ;; 1.840 
10" 'l I C9 .OOO 21 • 00 0 8.000 12.323 -4.323 
IO'l'1 I C4 .COO 31 .O'lO 8.00') 9.763 -1.763 
10 9') 1c1.noo 2 7. 00 0 a.coo a.768 -0.768 
10 'JI 112."100 22.000 o.o 9.268 -<;.268 
109? 104.000 30.000 C .o 9.953 -9.953 
1093 1r,;.ooo 2 7. 00 0 o.o 9.486 -9.486 
I 094 111.000 22.00.., 11.000 9. 897 1 • IO 3 
1095 110.000 ?1.000 11.or,o 11.7,;)2 -0.702 
1096 112.000 19 • 00 0 11 • 00 0 13.437 -?.437 
1097 114.000 l 9 • 00 0 11 .00,1 12 • 32 7 -1.327 
1 ') 9"1 11 :l • ()00 ?0.0(\11 25.000 11.291 13.709 
H""/9 11c;.roo 19.0')0 2s.ooo 11.773 13. 227 
1100 111.cno, 18.000 2s.ooo 12.560 12.440 
11 () I 115.'JOO 2C.O('O 14.000 10.147 3.853 
11 () 2 124.000 13.000 14 .ooo 22.649 -8.649 
11 n 3 121'.'.000 14.000 14.000 21 • 1 71 -7.171 
11 04 121'.000 H,-000 o.o 15.544 -15.544 
1105 1C'5.00Q 22.000 o.o 13.819 -13.819 
11 a Fi 109 .l".\00 20.000 0 • 0 13.658 - 13. 658 
110 7 112.000 18,00'.'l o.o 15.212 - 15 • 212 
I 1 )fl !IA.COO 17.000 6.000 14.155 -8.155 
11 O'l 11 3 • 000 l 7 .ooo 6.000 16.688 -10.688 
1110 114.000 1 5. oc 0 6.000 21.006 -15.006 
r I 1 1 I 117.CDO 
16.01)0 6.000 16.995 -10.995 
1112 118.CCO l4o00C 33.000 22.055 10 • 945 
11 I 3 106.()00 21.000 33. 000 14.270 18. 73 0 
1 I I 4 t 09.,,0a 19.000 33 .ooo 15.191 17,809 
I 115 111.0l'lO 1e.ooo 33, oc 0 15.774 17. 226 
11 16 110.000 11.000 33 .oo 0 18.311 14,689 
~~ 1 I I 7 lC6.000 19.000 17.000 1 7 .086 -(l.086 
111 a 107.000 1s.ooo 17.000 18. I 48 -1,148 
111 q 112 .ooo 15.000 17.0CI) 21.980 -4.~80 
1120 118.C'OC 13.0·!'0 17,00') 25.287 -B.287 
1121 124,JOO l,~.oco 50 .o 00 26.323 f3. 677 
112? 124.C'OO I I • 00 0 50 • 000 30 .3 54 19,646 
1123 120.0<'0 12 • 00 0 25.000 28.C39 -3.019 
lt24 122 .'lOO 11 • o:i o 25 .oo 0 31.210 -c,210 
1 t 25 120.coo 11.cra 58.00':J 32 • 007 .2'5.993 
11 ?(, ll'l.000 11.00".l 58.000 32.406 25.594 
l 127 117.100 11.ooc 58.COO 33. ! 86 ;;4.a14 
11 2 'l 114.0C'O 12.000 2s.oo o 30.507 -5.507 
o>A7 
T.O.BLE -- 17 CONTl "IUED 
POINT F QI NT LOCATION INPUT SURFACE SUl'FACE 
NO. X-COOR!) Y-COORD Z-VALlJSc VALUE' RE~ tOUAL 
l I 29 114.COO 13.vOO 2~. 000 27.007 -2.C07 
I I 3 0 119.0CO 12.000 25.')0') 28.448 -3.448 
113 l 117.000 13oOCO 20 • OC 0 25.710 -5.710 
1132 IC9o00") 13.')0() 20.000 29.442 -9.442 
I 13., 1120000 12.000 33 .ooo 31.401 lo59<} 
1134 113,00'1 13,000 330000 270464 5.536 
1135 108.000 15.00!J 33 ,')00 24.146 e,854 
1136 I I I • 00 0 13 • oc 0 o.o 28.411 -£8.411 
11 ,7 113.000 1 4. OtJ 0 14,000 24,319 -lC.319 
1138 1cllocoo 13.000 14.000 29.992 - l"l. 992 
11 39 106.000 14,000 14.000 2Boll4 -14.114 
l! 4Q IC4.QOO 15.000 54,000 26.709 £7 • 291 
1141 1030000 15. 00 0 54.(100 27.424 f6.576 
1142 1(0.0".>0 18,N'O o.o 23,307 - £3. 307 
1143 110.000 1 s. or a 0,0 23,026 -C3e'.l26 
11 44 1C7,000 17.0CO o.o 20. OSI -.£O.C91 
1145 I 04 • Of' 0 I 6 .OO '.) o.o 20. t 72 -#!0.172 
1146 !C0,000 2.2.000 75, 0 () 0 17,641 !:7.359 
1147 85,C00 49.('00 75.000 200744 f:4.256 
1148 86.000 46.000 60 .'lOO 20 • 683 :;9.317 
l l 4 ') 68.000 52.000 60,000 20.('68 :;-g. Q-32 
l 1 51) 90.000 48 ,O'.) J 00 .oo 0 190205 •0,795 
. 1151 fB,000 4 6,000 60 .ooo 19.908 40.092 
11 52 87,000 50,0JO so .oo'.l 20.230 ~g. 770 
l 153 !'6,000 5 C, 000 50 .ooo 2".le 458 f9.5"\2 
1154 87.000 t.t6.DO:l 71. 000 20,297 !:0.703 
11 55 84 o 000 48 .oo 0 71 .oo 0 21 , 124 .ci~.876 
11 '56 86.coo· 44.CO() o.o 20,941 -20.941 
I I 5 7 91 • 00 0 48aCC'C c.o Hl.811 -lll,811 
1158 <;;4 • 000 42o(;0() 0,0 16.848 -16,848 
115<.i 96,00".' :17.0G-O o.o 15, 31 1 -15.311 
11 6 ~ S9,000 31 .000 0,0 13,490 -13.4q(' 
1161 103,0C'O 25,000 11.0r:·1 12,745 -t.745 
I 1 6? so.ooo 47.000 II• OOIJ 19.15] -e.1s3 
1163 89.000 45,000 11 .OO') 19.soc; -8,509 
1164 ~,.ooo 42.0C·"l 11,000 17,419 -6.419 
1165 c;!,OO'l 4C .OOt) 11 ,00.:) 18.546 -7.546 
11 65 SS.OC\•J 380000 II oO•O 16,012 -s.012 
11 67 93 .000 ] 6 • 000 11.000 17,425 -6.425 
116.9 S 7. co 'J ""l4 .r:oo 11.000 14.64'9 -3.649 
1169 96.000 31 • 00 0 11,000 I 5o 82 5 -4. 825 
11 70 1 cc.ooo 27.0CO 11,00·) 13,934 -2.934 
1171 ':;;9.CCO 26. 000 11.000 I5,2b5 -4,265 
11 72 ICJ,noo 23,0,0 11 .QPI) 14. 284 •3,284 
11 Tl I 01, OQ() 23.0CO llo'JOQ 15.834 -4.8"4 
11 74 1050000 21.000 12.000 l 4,960 -2,S60 
11 75 ss.ooo 45 o0'10 12 ,00() 19,937 -7,937 
11 76 9C,'.)00 39.000 12.000 19.246 ... 7. 246 
l l 7 7 94.000 ~4.000 P,000 16,884 -4.BS4 
I I 71'! ;s.coo 31.001'.l 12,000 16-.645 -<l,645 
1179 sa.c0l) 26.,,00 12 • 00 0 16. 098 -4,098 
11 3'1 103,000 :;>O oOOO o.o 17.715 -17. 715 
I I 81 88,000 43,000 (' • 0 20.059 -,0.059 
11 Fl 2 90 .ooo 38,000 0, I) l 9• '.'156 -1-9.356 
1 ll'D 93.000 33,000 0 .o l 7,850 -17,850 
11 84 96. 000 ~7.000 C,0 17,300 -17,300 
11 '15 S9,000 23.000 200000 t 7,500 2.soo 
11 P,6 87,000 44.000 20, 00".J 20.461 -0.461 
l I 87 90,rlOO 3 7, 01) 0 20.ono 19, SC 8 0,492 
11 83 S3.C0() 31,000 20.000 18.375 1. 625 
11"\9 c;.7.000 24 • 0(1, 0 20.oco I 80 405 1.595 
I I 9 ".J l 01 ,001) 1<1.000 20,0')0 20,778 -0,778 
1191 106,000 16.000 15,000 22,917 -7.917 
r 
2i< fl 
TABLE -- ! 7 CCNTINUED 
~:)INT POINT LOCATION I NPuT SURF AC!:' SU FF ACE 
MO. X-CCCRD Y-COORO Z-VALU'c VALUE RE~IDUAL 
1 ! 92 e6.ooo 43. 0-0 0 15.000 21.115 -1:.115 
I! 9J 88.000 39 • 000 -t 5 • (\0 0 20. 605 -5.605 
1194 SI .oco 33.000 15.000 19.561 -4.561 
11 95 <;5 .ooo 26.0C.!'.' 15.000 18. 825 -3 • 825 
1196 l O'l.000 19.000 15.000 21. 61) 9 -6.609 
11 ,,7 106.00I) 1 s. oc 0 0 .o 25 .3 75 -:25.375 
! 198 A?: .OO'l so.or:> o.o 21,294 -~1.294 
11 gg e1, 000 4 9, oc 0 o.o 21 • 7<;15 - ~ 1. 795 
1200 82.000 46.00C o. 0 22,365 -22,365 
1201 e4,ooo 46,000 o.o 21.483 -~t.483 
1202 84.COO 42,0()0 0,0 22,573 -22.573 
1?0.3 86 .ooo 42.0Q,') o.o 21. 309 -;;::1. )>:)9 
1204 P5,COO 40,00IJ 0 .o 22.536 -4!2.5~6 
1205 87,"00 39.000 o.o 21,328 -~1.328 
12(16 87.000 36.000 o.o 22,232 -r2. 232 
120 7' SC• '.lOO 33.000 0,0 2(1.4 73 -~0.473 
121)8 e9,ooo 32 • 000 o.o >1.8!6 -::t.816 
1209 c;2.ooo 2 7,000 0,0 21,224 -c1 .. 224 
1210 92 .!'00 30,000 0,0 19,664 -19.664 
l ?1 I S5. 000 25,000 0,0 1<),525 -1<;;,525 
1212 oe;s.ooo ?2. coo 0, 0 22,311 -L2.311 
121 3 sr.ooo 22.oc,o (\. 0 20,327 -~C.327 
1214 ~7.COO 20 • cc 0 C,O .22.833 -z2.aJ3 
I" 1 5 <;8,·)CO 19.001) €0 .ooo 23,394 26 • 6')6 
I:> I 6 3'!.000 120.000 6'l ,000 35.010 24,990 
12!7 36 • C('l/'.I 119,0fl".l cC,000 34,135 ~s. 865 
1218 3Q.OG~ 115,000 60,000 36.S6-g £3. 0 31 
1219 4 I• 00 0 116.C\)0 60 .ooo 38.280 c1.720 
122() 43 • 0')0 113,000 60,000 38,511 Cl.489 
1221 41.001 113,000 60.00'.J 37.418 L2e58?, 
1~22 44 • OQO 111,00() C, • 0 37,765 -:':7,765 
122, 33,0(l') 118,0()0 (l .o 32,003 -12.003 
1224 36.000 118,000 o.o 34,611 -::4,611 
1?25 35.000 115,000 o.o 34.194 -34.194 
12 2 f, 39.COO 114,000 0,0 36.659 -36,659 
1227 38.000 112.000 c.o 34,967 -:':4,967 
1228 43.('00 111.00') o.o 37.224 -'.:7,224 
1229 4C.OOO 111,CCO 0,0 35,45f, -::::5.456 
12 30 32 • t)r'H, 11 7,000 o.o 31,588 -31.588 
1231 27,000 117,000 0,0 27,621 -C7.621 
l':'12 31 • 01: C 114,0CO 0,0 31,626 -:?l.626 
1233 35,.Cl)O 114.QO'! o.o 34,009 -14,009 
1234 35.C00 111,000 o.o 32,676 -;';2,676 
12,s 4C,OOO J 10.00I) o.o 34.586 -34.586 
1236 46. ()") 0 110 .o,,o 0,0 37,975 -:':7,<;75 
1237 it-8 • 0('0 107,000 o.o 36.146 -.:;6,146 
123 'l 51 .ooo 103,000 0,0 33, 175 -23. l 75 
1239 54 • 00 0 98,000 0 .o 28,606 - ~e.606 
I 24·J 57.COO 94.000 0,0 25. 654 -ce.654 
l ?41 60,000 90.000 o.o 23.237 -L].237 
1242 t2,"l00 86,000 r.o 20.538 -20.538 
L'?43 fo:3 ,00() 84.000 o.o 19,449 -19,449 
1244 60.000 86,000 0 .o 1!'!. 523 - 18,523 
1245 56,000 90.0'lO o.o 19,342 -1<;;,342 
1246 5?,000 94,000 o.o 21,109 -~t.109 
1?47 4 9. 00 0 97,000 (). 0 23,030 -~3.030 
12 45 4t.ooo 100.000 o.o 25.344 -25. 344 
1249 50.000 100.000 o.o 28.323 -2B.323 
I 2 51" 42,000 104,0QO 0,0 28.677 -28,677 
1251 46,COO 1 04, 00 'l o.o 31,174 -.21.174 
1252 38.JJCO l'l8, 000 c.o 31,542 -::1,542 
1253 2t,noo 117,000 0,0 26,932 -26. 932 
1254 24 • QI) 0 116*000 o.o 27.325 -27.325 
2M9 
TAi:JLE -- l 7 CCNTINUE!) 
P(J[\lT POINT LOCATICJN INPUT SURFACE SU~FACE 
NQ. X-CCORD V-COQR() Z-VI\LUF VALUE RE~ 1D1JAL 
1255 2 7 • 00 0 114.000 o.o 31).187 -.30 • 18 7 
1?56 30.COO 114.()0-!') 0. (' 31 • 146 -~t.146 
125 7 ?t .OC·O 111,000 0 ,0 31.422 -;;;t,422 
125A -34.0CO 111,GOO o.a 32,248 -.22.248 
125g 37,000 110.000 I). 0 32. 918 -::2.918 
1?.61) 38.000 I 09, QQ!) o.o 32,537 -:'.2,537 
1261 37,COO 108,0CQ 0,0 31,121 -~1.121 
12n2 41,000 ID4,000 o.o 2'l .! 69 -2e.16Q 
l?n3 45.0CO l'JO,OO'l o.o 24,692 -.:4,692 
1264 49,000 96,000 o.o 21.534 - ~ 1. 534 
1?65 ~3.001J 'l2,COO 0,0 19,175 -l<l,175 
1266 57.CCO 89.')0Q 0,0 l'l, 051 -19, 051 
1267 61,0fH) 85,000 0 .o l 9 .464 -18.464 
1268 63,000 El:3,COO o.o 18. 4 73 -lS.473 
12 6<> 155.000 80,00.'.l o.o l 7, 813 -17. 813 
1~71) 67,000 76,COO 0.0 16.q3z -lS,932 
1271 t-4.:"')00 78,000 o.o l 5. 348 -15.348 
12 72 no. 000 A I • 0 '.'.)/) o.o 13.667 -13.667 
1273 56.:'lCO 85,0CO 0,0 13.485 -13.485 
1274 5?. .ooo 90,000 fJ .o 15,642 - 15,642 
1275 45.'lDO 97,000 o.o 20 • 3'54 -.co.354 
I? 7n 38,000 !C4,000 o.o 27,138 -~7.136 
1?77 3cl,00') l09o0C'l Q3 ,000 30,890 t2.110 
1278 23.oon 115,0".:'0 93,0C'.1 28,761 t4.239 
1279 28.0()() 111,0tJO 9'1,0'10 31,546 tt.454 
126') 3?,'lOO 107,00') C,0 2'l, 918 -29,<>!8 
1 '!81 ?.5.000 115,000 o.o 28,902 -2th 9fl2 
1 :>82 31 .000 110,00!J o.o 31,201 - : l • 20 I 
1233 35.:100 105,0C·O 0,0 27. 9'l4 -21.qg4 
12A4 <io.cou 100,0!JO 0. () 22.688 -22. 688 
1?8":S 45.~t'le'.I 95 .oco o.o 17.658 -17.658 
!286 50 .. Q(P) 90.001 0,0 14,142 -14,142 
L~67 ss .oio 35,0CO o.o 12,606 - 12, 6()6 
1283 6f':.l)QQ 90.CCO o.o t2.GQ9 -12,90'l 
128} 65 ,O!J'l· 7e. ooo -0 .o 15. 084 - 15. C84 
1290 C8.8C0 74 • 000 27.C!)O 16,756 J'J,244 
1291 70 .ooo 71 aOOC 27.000 I 7. l 96 9. 804 
1?92 65 .ono 74,00'J c.o 14 • 153 -14.153 
1~93 34.000 IC3.000 0,0 26.726 - ~6. 726 
12 'g/J. 37.000 100.0')0 0. Q 23,C.Ol -.:::3. 001 
1295 42.1'.)00 95 • 000 0 ,t'J 1 7. 065 - l 1. 065 
l 29f:> 4 7.00-0 90.0!)!) o.n 12,670 -12.67() 
1297 52.00'..J 84,000 o.o 9,726 -9.726 
l 2'l<3 57,000 80,000 (·. 0 l O • 394 -10,394 
1?99 61 ,'lO!) 76 • coo 15.00'.J 11.614 ::i. 3d6 
1300 E:4 • ~00 75,000 15 .ooo 13 • 691 1,3{'9 
13ry 1 61'.COO 71j.Q()() 15,000 ll.t',82 3.318 
131)~ 53. llOQ 85 .noo 7Q .ooo 11,070 EB. 930 
1303 e2.000 86,000 27.000 11.21'19 1s. 711 
!JO/• 33 .0{lt) 106,00,J 27,000 29,0<l6 -2.096 
12,05 38, )0'.l 101.00') 27 ,0() 0 23. 794 ! • 206 
13~6 ,,3.000 Q6.000 27,00') 18,286 E, 712 
1 '(\ 7 48.000 90,000 27.000 13,035 13. 965 
110 •I ~1.000 87,000 n.o 11,597 - 11,597 
130 9 31,1'00 I 06.<'CO C' • () 29,'l51 -~Q.~S1 
1'.'11 0 35.0CO 101.000 0 ,0 24,763 -~4.763 
131 l 4J.O~O 95,000 0,0 17.177 -17.177 
n12 4fl.OOO 87,000 o.o !0.399 -10.399 
l ~ l 3 55,000 80,000 0, 0 <l, 132 -9.132 
1314 60,COO 76,0('./) 0,0 10.867 -10,867 
17!15 32.000 I 04,000 0,0 21j,5!4 -,t;E'.514 
1316 35.COO 100.000 0,0 24,077 -24, 077 
cf I 31 7 ao.ooo 94.000 o.o 16,696 -16.696 
240 
T !\BL E -- 17 CCNT !NUED 
prJ IM T FC! NT LIJCAT 1 ON 1 NPUT SURFACf' SU~FACE 
'-.J{J. x-conRD V-COORO Z-VALl)E VALUE RESIDUAL 
131 8 46.000 :-,a .ooo o.o 10.923 -10,923 
l3 ! " s2.oon 82.1100 o.o 80661 -A.!561 
1320 56,000 78,000 o.o 9.0-07 -9,007 
13? 1 cc.ooo 75 • 000 a.o 10,630 -10.630 
t:'l 22 f3,00() 75,000 o.o 12.e53 -12.€53 
13? ""I 29oOC>O 1os.ooo o.o 31.496 -21.4<;15 
1324 32.001 103.000 o.o 28,104 -28.104 
1325 37.00'0 97.000 o.o 20, 638 -f'C. 638 
1326 42.00Q 91 • 00 0 0,0 I 3,780 -13.780 
1327 48,000 85,1)00 0,0 9. 281 -9, 2 81 
1328 54,)00 79,000 o.o 8,432 -e.432 
1,29 6C,OOO 7A, 000 o.o 1(),507 -10, 507 
1330 t-4,000 73,00) o.o 13,021 -13, 021 
1331 t-.7,000 72, OOQ o.o 15 .120 -15, 120 
133;, 63,f'OO 72.0f'O o.o 12,168 -12,168 
1131 58,000 75.000 0,0 9,570 -9,570 
13 311, t:2.000 ao.ooo o.o 8, 150 -8 • 150 
1335 47,000 86,"0(' o.o 9,776 -9,776 
!336 4~.0'.'lO 90,0()0 0,0 12.776 -12,776 
1337 39,00') 'H,000 o.o 17,315 -17,315 
133,9 35,000 98,000 o.o 22,969 -f:?.969 
133CJ ~1.000 104.000 o.o 29,341 -~9.341 
1340 28,000 109,00') 0 • !) 32,0C8 -::2,008 
134! 68.0l10 71 ,00') 0, 0 15,628 -15,628 
1342 70.'.lOO I',<)• 00 0 o.o 16,657 -16,657 
1343 65,0JO 71,00') 0,0 13,407 -t.3.407 
1:-144 cc.coo 69. oc 0 0,0 13,970 -13,970 
1345 61 .000· 71 ,0()'.) o.o 11.217 -11,217 
1346 60.C'CO 73,000 o.o 10,515 -10,515 
1347 56 ,0:)0 74 • oc () o .• 0 9,223 -9,223 
1348 55,COO 77. ,CO 0 0,0 8,543 -E.543 
l:l49 ~l .ooo 79.000 o.o 8.217 -8,2!7 
1 351) 5~.C'OO 82,0"0 o.o 8.344 -e. 344 
1151 47.-00') 83,0CO 0,0 9,106 -9,106 
135? 45,000 87,000 o.o I 0, 63 0 -10.e,30 
!'.'<53 41 • 000 -89.000 o.o 13,764 -13.754 
1.15'• 4C.OOO g2.oon 53 • 0()0 15,5.30 ~7.470 
t.:355 84,000 56.0CO 0,0 20,781 - .co. 781 
1356 2'7.COQ 94.00!) 0 .o l'l,212 -19,212 
1357 .3:> .ooo 102,0/JO o.o 27.74-9 -27.749 
1358 71,000 68,000 0,0 17,157 -17,157 
1359 7{', • ()00 1:,7, 00 0 o.o 16,394 -16,394 
1~6~ 6 7. 00 () 67,000 0,0 14 .. 682 - 14,682 
1361 64,000 69.000 o.o 12.887 -12.887 
116:> 6 0, l)Q,'.) 71.000 0,0 10,892 -10, 892 
1163 55.000 74,000 0,0 9.249 -9,249 
! 'l64 50,000 79,000 c.o 8.493 -8.493 
! 365 45,000 84,001 0,0 10. 241 -,o. 241 
1366 41,COO 88,000 0 .o 13,707 -13, 7()7 
1367 .37.000 93.000 0,0 18,999 -lS,999 
!368 34,'lOO 99 .oo 0 0,0 24.114 -C4.114 
136<l 29,000 100.000 0,0 31,513 -~1.513 
1370 72 , 000 6,000 o.o 12,801 -12,80! 
1371 65,0CO 67,000 0 .o 13 • 806 -121. 806 
1372 58 • 000 71,000 o.o 10,619 -10,619 
137] 52 .ooo 76,000 0,0 8,964 -e.<;64 
1374 45,000 83,000 c.o 10,458 -10.458 
1 :~ 75 40,000 88,000 o.o 14.956 -14,956 
1376 35.000 96,000 o.o 22,269 -~2.26q 
1377 32.000 101,0C'O 0,0 27,462 -27.462 
1378 7'3,000 65.DOO o.o 18,034 -18,034 
1~ 7g 72,000 64 o 000 o.o 1 7 • 505 -17,505 
1380 6'l,000 65,cro o.o 15.974 -1s.~74 
2 .. 1 
TABLE -- 1 7 CONTINUED 
POl t>.J T FSINT LOCATION INPUT SURFACE SUFFACE 
NO. X-C CORI) v-com,::i Z-VALlJE VALUE RESIDUAL 
1381 64.000 6 7. 00 0 a.a 13.472 -13.472 
1 3Fl? 58,000 70.000 0,0 11,229 -11,229 
1383 52.010 75 .. ,nco 0,0 Q.57Q -I:=• 579 
1384 46,0(\Q 81,000 0,0 10, 328 -10,328 
1385 41,000 86,000 0,0 14,111 -14,111 
1386 37,0('0 92,000 o.o 18,929 -18,929 
1387 33. :'.)00 98,000 C ,0 25,510 -2~ .• 510 
l3"1F.I 3C.OOO 104,001) o.o 30,372 -:C0,372 
!389 74, (100 61,000 o.o 18,643 -18,643 
1390 73,000 63,000 o.o l'l, 040 -18,040 
13 91 7! ,000 6211000 0,0 17,433 -17,'>33 
1392 t7,000 65,000 o.o 15,168 -15.168 
1393 65,000 f·S,000 o.o ! 4,639 -14,639 
!394 6C11000 61:l, 00 0 0,0 12,446 -12.446 
1395 e?.OC1' 74,00') 0,0 10,347 -10,347 
1396 46,000 80,000 0. t) 10,916 -10,916 
!197 4C,OOO il6,000 0 .o 15,681 -15.681 
1393 36 • ODO 92,000 a.a 20,575 -~0.575 
1399 31,000 101,000 0,0 28,808 -~B.AOB 
1400 75.000 59.00!) 0,0 19.276 -19,276 
!AO! n,.ooo 56,000 0,0 20.'.?05 -~0.205 
1402 70.000 59.000 0 .o 18,590 -18,590 
1403 70.00() 62,000 0. I) ! 7, 132 -17,132 
14,14 t.3,000 64,00') o.o 15.296 -15.2<';6 
1405 U ,000 67,000 0,0 13, I 14 -13,114 
I 40 6 5n.000 68,000 o.o 13,973 -13,<;73 
1407 t:s.roo 7! , 00 0 0 .o 11 • 321 -11,321 
140 8 51 .ooo 73, cc 0 0,0 12.200 -12,21)0 
1409 48.GOO 77,000 0.0 11,134 - 11, 134 
141 0 43,000 81,0C''.l o.o 14.333 -14,333 
141! 4ri.cno 85,0C'CI o.o 16.3?3 -16.323 
1412 ~6. ODO 91 • 00 0 0 .o 20, 950 -.t-n. e5o 
IA 13 31.('H)f) 100,l'OO o.o 28,785 -ze. 785 
1414 28,CCO 107,0CO c.o 32.382 -;;2,382 
!415 27,000 110,000 0,0 32,283 -;;2,283 
1416 77.000 55, ()(' 0 (' • I') 20,546 -C0.546 
141 7 71,000 se.oo~ o.o 19,180 -19.180 
1418 E3, 00 0 63.000 0,0 I 6, 21 8 -11:,218 
l '+ 1 9 53, oco 70,000 0,0 13,981 -13.c;Al 
1420 45,00/J 78,000 o.o 14,224 -14,224 
1421 41.0•')('l 83,000 f; .o ! 6, C78 -16,07tl 
1°>2? 78,COO 53,000 0 .o 21.135 -£1.135 
142 3 55.()('f\ 75.C'OO (). 0 a. 863 -8,863 
1424 76,0CO 53.000 (). 0 21,410 -fl .410 
14.25 71,000 !>6,000 o.o 20.532 -20.5.32 
1426 7C,OO'l 5~.-0f'lO 0,0 19,239 -19,239 
14?7 f:6.f"'\OC 59.0QO 0,0 19,310 -l'l,310 
1428 64 • cc 0 62 .noc o.o 16. Q;? 3 -16, 92:3 
1429 60,(100 64 .oon o.o 16. 376 -16,376 
14 30 55.000 68,00:) o.o 14,792 -14,792 
1431 56, J')O 66.00Q ('. 0 16,751 -15.751 
1432 5?.f'tJO 69.000 C .o 16.723 -16.723 
I 433 50,000 72, 000 o.o 14.736 -14,736 
1434 4 6 , i)()IJ 76,000 o.o 15.151 -15.151 
1435 41.000 82.000 0,0 17,120 -17,120 
14,36 3 7.0C o ~8 • 0-0:) C,0 20,326 -fO. 326 
143 7 ::'3.')~0 96, oco (l • 0 25.500 -;;s.soo 
]4~~ 7~2i .000 52.000 c.o 21. 33 3 -21.333 
1439 77,000 52,0CO o.o 2!.685 -e1.5g5 
1 "40 74 • 000 54 .. oco 0,0 21.248 -~l.248 
1441 69.000 57,eoo (;. 0 20,228 -~o.22a 
1442 e?,O~O 61 , 00 0 c.o 19.006 -19.006 
1 '+4:l f:4 • OC'O 6 7 • 000 0,0 17,421 -17,421 
2'42 
TAF\LE -- 1 7 CCNT! NUf"D 
PO! NT FC ! NT LOCATION !M'UT SURFACE SURFACE 
~Ll. J<-CCORO V-CCORD Z-VALUE VALUE' RE~ !DUAL 
1444 43,0QC 73.-010 c.o 18,156 -18.156 
1445 48.'JO(l 72.CO:J o.o 18.026 - 18.026 
1446 .39.000 94. 00 0 0. _, I 9. 354 -1<;.354 
1447 35.0C'J 91.000 o.o 22.956 -~2.\.56 
l 44tl 79.000 s1.ooo o.o 21.664 -~1.664 
l -:J.4Q 74. ~Q/) 53 • 000 0 •. , 21.887 -~1.€87 
1458 68.000 56.000 0 .o 21.608 -z 1.608 
l<i5 l 59.00') 02.oco o.o 20.053 -;o.ns3 
1452 51,C')O 68.0QO c.o 20 • 163 -,0.163 
l/t-53 43.000 77.000 0,0 19,818 -19.8!8 
1454 .39.0CO 83,000 o.o 20.ses -'co. 565 
1455 35 .. 001) 90 .. 000 c.o 23,581 -;;2:::r.ss1 
14 '56 80 .o ::,c 49. 00 0 C'. 0 22, l 06 -22.106 
J I 45 1 77.000 51 .ooo o.o 22 • 1 76 -;;2,170 
145/-l 12.000 53 • 1\00 0,0 22.624 -;'.:2.624 
I <I 59 (~s.oo,:, s7. aoo o.o 22.2a1 -~2.281 
l 4 fr:) !:.9.COO 61 • 00 0: 0 .o 21.?43 -~1.743 
14 61 49.0cn 6Q.Of"O o.o 22.004 -~2.004 
l ·462 81.COO 47.C!OO o.o 22.472 -~2.472 
1463 7A.OOO 49. DO 0 o.o 22.850 -~2.~.50 
! 46/i 12 .. 000 52. 000 0. '.) 23. 521 -;;J.521 
1465 E4.'JOO 57.0CI) C .o 23.109 -C3.109 
1466 55.COO 63 .l)t'J 0,0 23.533 -23. s:n 
t .'.+ I') 7 48.000 10.000 o.o 22.019 -22.019 
14 f,.9 44.COO 75.00, o.o 21 • 0 83 -::t .083 
1469 40.011") 8lo'l0<') 8.()0'l 20. 808 -12,8~8 
1470 f4,0()0 41.000 R.()C') 22,926 -14 .926 
14 71 e2.ooo· 45 • 00 0 8,000 22.726 -14 • 726 
147? a0.ooo 47 .. ')('10 8.000 22.922 - 14,922 
1473 77,000 48.00') 8,000 23.923 -1'5,'::l23 
1~74 76.0('() 46.()(1:) 8 • Of; ".'l 260107 - HJ. 107 
14 75 eo.ooo 43.:100 33 .ooo 25.023 1.,;77 
!476 79.00·1 43.')00 33.00') 25.S59 7, 1 41 
1471 78,000 42.0'JO 33 .oc 0 27.541 5.459 
14 7'l e 1 , ooo 39.000 33.00') 26,597 6.403 
1479 86.000 3 7, 00 O 33 .ooo 220769 10. 231 
1480 P5,000 39,00'.) :1'.3 .oo 0 22.890 10.110 
! 4"11 82,000 41 .Ol)'.'l 38,000 24,498 13 • 502 
1482 ;,4.;)Q(I 62.0fl'.) 38,00() 27 o 6G4 10. 196 
!l.il3 ~2.Cl:-0 64. 0-00 o.o 27.0.34 -27.(l,4 
2"-l _J 
TABI E 18 
!F\PLT CATA AND RES !DUAL VALUES FOR PLATE q, 
IAASTE EANK MA TERI AL 11 C 1 • 
CAT A PCINT LOCATION IN ilYMAP COORDINATES I SEE PUITE 13) 
VAL VF: S IN PERCENT 
P'.11'~T POINT L!JCI\TION INPUT SURFACE SUl'FACE 
ti!). X-CCC:PD Y-COOR[l Z-11 ALUE VAL U!c RE~ (DUAL 
l 51.0CO 14.'l. 00 fl o.o 0.873 -0.973 
2 11.000 120.000 o.o -0.254 o .. 254 
3 6.GC'l 1 I 4 • 00 'l o.o 4.253 -4.253 
4 30.')()0 136.000 o.o -9.65g 9.659 
5 12.000 117.000 o.o 2.304 -2 • 304 
6 21.000 116.00•J o.o 2.397 -2.397 
7 23. 0(10 116 .ooo o.o 2.156 -2.156 
8 33.000 127.000 0 .o -2.920 2.920 
9 35 .co 0 127.000 c.o -2. 574 2 .. 574 
l () 75.00 1'.) 136.000 o.o -1.i').Q66 J0.966 
I I 5().C:-00 I :J 7 • 00 '.l o.o 0.025 -0.025 
I 2 57.0r)~ 140,00/"J o.o l , I I 5 -1.115 
13 57.000 141,000 o.o la090 - 1 • 090 
I ,, I ,000 110.00') o.o 6,514 -6.514 
15 29.0'JO 119 .ooo o.o 0.288 -0.28B 
l (:) ::;o. ooo 118,000 o.o 0,555 -0.555 
17 34.000 I 18.000 0. o o. 16 3 -0.163 
1 'l 33.000 1 21 • i'."\O 0 o.o -0.622 0.622 
10 40 • OC\O 124.'>00 o.o -1 • 132 1.132 
20 40.0CO 125.00'l c.o -1,312 1.:i12 
21 49.0C'C 129.000 o.o -0.100 0.100 
::!2 54 ,00•1. 132.000 o. 0 o. 895 -C.995 
2 '3 59.000 138.000 o.o 1.022 -1.022 
:>.4 f O • !) ('() 137 •. '::,()0 o.o e. 944 -0.<;44 
25 62 .~oo 135.0'J') 0,0 o.7s2 -o .. 752 
?.6 .3g.ooo 122.000 0,0 -0.843 0.943 
27 46,000 125.000 c.o -0.538 0.538 
?ii e:P. 'JOO 1::11.:.>o-~ o.o 1.276 -1.276 
29 4:i. 000· 123.000 (l. 0 -0.744 C.744 
30 53 • 000 129 .0')') o.o o.c47 -0.647 
31 60 • 000 130.0()0 o.o 1 • 317 -1.317 
32 66.000 131.000 o.o o. 280 -0.280 
33 E 3 .OC 0 134o0'l0 o.o o.642 -0.542 
34 43.COO 122 • 000 c.c -0.659 0.659 
~5 52 • 000 127.000 c.o 0 • 40 8 -0.408 
31$ se.ooo 130.000 o.o 1.26<'.l -1.269 
:'!7 45,0cl'l 122.000 o.o -0.526 0-.526 
38 50.000 125.000 o.o 00030 -a .o :io 
3- q '::8 • 00-0 129.000 o.o t.244 -1.244 
40 46,000 122,000 o.o -0.449 0.449 
41 f:3•000 126.00'.l (). 0 0.511 -0.511 
42 62 .. r,oc l 30,0('(l o.o 1. 22?. -1.222 
43 47.000 121 .DO() o.o -0.367 o. 367 
44 56.000 126.000 o.o 0,905 -C,905 
45 64.000 130,000 o.o o. 9·34 -0.954 ~,, 44.COJ 126.0CO o.o -0.896 0 .896 
47 48.')0-Q 12 7 • 00 0 IJ. 0 -0.271 o. 271 
46 ~4.0Q() 124.000 C .o 0.515 -0.515 
49 66 .ooo 130 .1'00 o.o 0.4'32 -o • 482 
5:J E:8.0'}') 1-<9 .OC'J o.o 0.0_37 -0.037 
51 153.000 125. 00() o.o 1.277 -1.277 
52 57.CO() 121,0!'l'J o.o c. 561 -0.581 
5:l 55.000 123.000 o.o 0.554 -0,554 
54 51.000 120.000 o.o -/).103 c.10J 
S5 47.0C,:! 118 .O'J'l 0 .o -0.394 0,:194 
5b e:4.000 122.000 o.o 0.353 -o.353 
57 57. noo 120 .:mo o.o 0.472 -o • 4 72 
;:,.-,4 
TABLE -- 18 CCNTl"lUED 
PO!N T PnlNT LOC4 Tl ON ! NPUT SURFACE SUl'FAC'c 
"JO. X-CCCRD Y-COORD 2-VALUE VALUE RE~IDUAL 
5H c:5.COO 1250 Of\O D .o !.196 -1.196 
59 69.000 1280000 o.o -0 o C 31 a.OBI 
60 70000() 127.000 o.o -0.196 00196 
61 680000 126.000 o.o 00655 -0.655 
62 690000 1230000 o.o Oo€65 -OoE65 
61 it.non 121 oOOO 0 .o Oo767 -o.n,7 
64 73.000 123.000 o.o -0. I 88 00188 
65 74.C'OO 12?.oOOO o.o -Oo263 00263 
66 e1.ooo 115.;JC,0 o.o -0.600 0 0600 
67 8? .ooo 114.0CO o.o -0.622 o.e.22 
6'l €7ot:'CO 108.000 0,0 -0.264 o. 264 
,;9 96 o Ol'JO 97.000 o.o 0, 470 -o o4 70 
70 1070000 850000 o.o 0.251 -Oo251 
71 109.000 82.000 o.o o. 345 -Oo345 
72 110.oc,o 81.000 5oCOO 00229 4o 771 
T"l 117.0('0 72 o 00:J o.o -0.240 o. 240 
74 123.0('() 63.000 o.o -0.519 Oo519 
75 124.00C' 62.000 o.o -0.677 00677 
76 129.000 56.000 o.o -t.195 1.195 
77 720000 120.oon o.o c. 724 -0.724 
7fl 8loCCO 110.000 o.o C • 741 -Oo74l 
7q 85 .ooo 117.CC.O 0. 0 -4. 383 4.3>13 
'lO 89.00/J I/J4o00D o.o 0.4;,5 -c • 425 
>l 1 69.00() 122.or,o o.o o.go4 -0.964 
fi2 67.000 124.0f'Q o.o 1. o;;a -lo058 
83 76. 0,10 115.00() e .o 0 o 749 -0,749 
8" 78 • l'.lO•) 109.000 o.o 1. 023 -1.023 
85 78o"l00- 124.000 o.o -3.612 3'.612 
80 RO.Ono 108.000 o.o 1.027 -1.021 
?, 7 77.000 112. 000 0. f) o.93q -0.939 
88 70.000 120 • 000 (I. 0 0.999 -o .<:198 
89 790000 118,000 o.o 1. 039 -1.039 
91'.) 74 o 000 1150000 o.o 0.957 -0.<;57 
91 66.00'.l 124. 000 o.o 1 , 15 7 -1.157 
q;, 7c.ooo 107.001) l). 0 1. 039 -1 o 039 
9] 71',000 1 06 • 000 c.o IJ.943 -n.943 
94. 72.oO"IO 104.00'.l o.o -o. 101 0,101 
q:5 70.QOO 1 l9oO'l() (I • 0 1 • 047 -!0047 
9fi 61o.OOO 121.000 0,0 1 • 1 78 -1.178 
97 64 .ooo 124.0!JO o.o l. 253 -1.253 
9"< 81,CCO 1 O?oooo o.o o.<is5 -Oo955 
qg Rt\oOOO t""J9 • 00 C O • 0 1•247 -1.247 
1 00 90.000 90000/l o.o 1. 073 -1.073 
1 a 1 1c0.ooo 82.000 -o • 0 1,541 -1.541 
10? 104,000 72,00/) o.o C.996 -Oo 996 
103 112.000 67o0D0 0 .o 1 • 039 -1•039 
104 111.0f\0 62.000 o.o o. 571 -0.571 
1 05 118,1)00 60 .ooo o.o 0.625 -Oof25 
106 llG,000 53 o 000 c.o 0,236 -0.236 
!07 61 .OO".l 55.000 0,0 2.696 -2o6S.6 
108 86eC00 1 06 • 000 OoO 0 ,629 -o .. 62:9 
109 8?,000 1•)9.000 o.o 0.754 -0.754 
1 1 0 9 J • 000 91:l .ooo o.o 1 0258 -1,258 
1 l 1 <;6 • 000 95.000 c .. o 10003 -1o'.)03 
1 12 99.000 99,000 o.o 1 o 464 -1.464 
113 105.CC'C 85 • 000 o.o 00943 -Oo943 
! 14 108.0('!0 78 • OOQ o.o 1 • 293 -lo293 
115 111.000 76,000 o.o 0.939 -0.939 
116 115.('0() 72.000 c .. o 0.477 -o ,4 77 
117 121.oco 65 .oc 0 0,0 -0.208 0020a 
1 1 'l 12a.coo 56,0:JO o.o -o • 815 00~15 
I 19 ~o.coo 103.000 o.o 0.439 -Oo 43 9 
120 99.000 <J3.000 c.o o. 721 -0.721 
~...,5 
T Al:lL E' -- 18 CONfPWED 
PO I \i T FCJ NT LOCATION INPUT SURFACE SU FF ACE 
NO. X-CCCPD v-corrno Z-VALUE VALUE REf!DUAL 
121 ll fl.000 79.00() 0,0 o. 71 e -C.718 
122 104.COO 87.0CC 0.0 0, 776 -o, 776 
123 <;<;.OOO 68 .1ao 0,0 -0,117 o. 117 
124 126.000 5 9 • 000 o.o -o • 759 0.759 
125 122.1)0'.) 61.000 0,0 0,100 -0.100 
126 73 • 000 122.000 o.o 0,088 -0,088 
127 BG.COO 11s.ono 0,0 -o, 216 'l.216 
128 85,<'.10·0 109,0GQ 0,0 0.076 -0,076 
129 >,6, 000 101.000 0,0 0,3E'l -0,381 
130 82,000 11 1 , 00 0 0,0 0,344 -o. 344 
131 77.000 111.000 o.o 0 • 15·4 -0,154 
132 E2,000 1 J8,000 C· • O 0,897 -o • 897 
1 33 811,1)00 l ·'.Jl , 00:) C .O I, I 70 -1.110 
134 c;;6.000 91,000 0,0 l, 535 -1.535 
135 1 C 5, O'l 0 .91,000 o.o l • 404 -1,464 
136 94 • 000 70,001) o.o -0.558 0 .. 558 
137 121.(H'.'l() 61,000 o.o 0,302 -0.302 
138 H l • COO 1 O'l • '.'.\O O o.o 0, 960 -0,960 
139 €<;,OOO Q9 • 000 o.o 1.292 -1,292 
l 4t1 9'3.Q'l') '38,0C(l 0,0 1. sga -1,598 
141 1ca.ooo 76,000 o.o 1,384 -1. 38 4 
142 116,000 66. OC'O C,0 0.803 -0.803 
1 43 80,COO 61 • 00 0 o.o 1.207 -1.207 
144 81,000 1 C7,0CO o.o 1,047 -1,047 
145 85.::lOO 101 , CC 0 0, 0 1,220 -1, 220 
146 92,000 94.000 o.o 1.479 -1.479 
147 96,COO 37,0()0 o.o 1,538 -1.538 
14'1 102,'lOO 82 • 0~ 0 0,0 1. 600 -1,600 
149 1(7,COO 74 • 000 0,0 1,375 -1,375 
l 5() 112.oco 70,0'lO o.o 1, 1 33 -1,1.13 
1 51 7<:J.1:0<:t 106,0')0 ".' • I) 1 • 0 l 3 -1,013 
152 64,100 123,000 0 • .., 1.234 -1,234 
15,j €2.000 123,000 o.o 1. l 84 - 1, 184 
154 61,000 1?.l .000 0,0 0, 962 -0,962 
1 55 66.00!). 114,000 (\. 0 0,604 -0,604 
156 70,000 109,000 o.o 0, 374 -o, 374 
157 75,0CO 103,000 o,o ".l,223 -0,223 
! SR 78,000 l O 5. t')Q 0 o.o 0, 871 -0.1371 
159 73.')'J() 112,0()0 0,0 Q.962 -O,C,62 
1 60 70.000 116.00'J 0,0 1,045 -1.045 
1 61 130,0('() 55.000 o.o -1.338 1 • 3 :\8 
162 133.000 52,00J o.o -1,746 1.746 
163 134,00() 51 , 000 0,0 -1, 8 72 1.872 
lb4 t::.9.000 45,000 o.o -1,992 1,992 
165 145,000 37,000 o.o -1,371 l • 371 
l 66 l!:>l. 0()0 3(1,000 o.o -o .832 0,832 
167 1511,COO 21.000 o.o -o, 035 0,035 
168 159.')00 20,'JOO 0,0 -0.122 0, 122 
16C/ 164,000 14 • 000 0,0 -o, 846 o.e46 
l 70 169,000 10,000 o.o -3,65fl 3.€58 
171 lt-9.t"IOO 9,000 ('. 0 -3, 514 3.!'514 
1 72 163,00".l 10.000 o.o 0.054- -0.054 
l 7 ?- lo3.COO 14,000 o.o -0.302 o. 302 
l 74 l59.C00 12,000 o.o 1,172 -1.112 
175 157.')0'J 15.000 o.o 1,431 -1,431 
1 76 158,0()0 17,000 o.o 1.028 -1,028 
177 161.000 16,QQ() 0,0 0.196 -0.196 
1 78 156.COO 15,000 o.o l, 550 -1. 550 
179 157,000 ta.coo o.o 1.103 -1,103 
I 8"1 154 .oco 21 • 0( 0 0,0 1, l 70 -1, 1 70 
181 15:>,C()O 19,000 0,0 1,580 -1,586 
l 'l? 159,000 17,COO o.o 0.733 -0.733 
l 8 3 160,()(:0 17,00!) o.o 0,373 -o, 3 73 
2c; 6 
TABLE -- 1 S CONTINUEC 
Ff.: I NT l=O!Nf L'JC AT [ ON INPUT SURF ACE SU~FACE 
Nn. X-CC0f1D Y-COORO 2-VALUE VALUE RESIDUAL 
1 e,4 157.000 19.00;) o.o o. 906 -o. 906 
I 85 123,000 62.000 o.o -0.320 0.120 
186 126.COO 58,000 0,0 -0,552 0,552 
187 130.CO<:l 54,000 o.o -1,070 1,070 
188 127,000 57.0()0 o.o -o ,685 0,685 
\fl9 135,000 48,000 o.o -1,325 l, 325 
190 14?.{"0Q 4,(1 • 000 () • 0 -1.344 1,344 
191 149.0CO 31,000 o.o -0.475 0,475 
19? 149,000 30,000 o.o -o, l l 2 a. 112 
193 1~1.000 .?.7.000 0 • ') 0,312 -0,312 
1"14 15f:c.CCO 21.noo o.o 0, 702 -C,702 
195 159,000 19.00~ o.o 0,219 -0,219 
l t")t, 157.0CO 22,000 o.o 0,017 -0.017 
!Q? 153,000 27, 00') 0,0 -o. 355 o •. 355 
19R 155.0CO 24,000 c.o 0,061 -0,061 
I <J9 153.noo 23 ,OC•O o.o 0,933 -a. 933 
200 156,00() .20. f)Q {) c.o 0,951 -0.951 
20 I 153.0f'\O 24-.0()~ 0,0 (). 681 -0.631 
/?!"'12 149.000 28,000 o.o o.4e4 -0.4S4 
?il 3 149.000 21. ao o o.o o. 723 -0.723 
2n4 1b2.000 24,000 0,0 0,9()0 -C.900 
'.?<15 123,000 60,000 o.o -o .o 19 0,019 
2-,c 127.COO 56,000 0,0 -0,496 o.496 
2')7 12 7 • ()(\/) 55,000 0.0 -0.339 0.339 
201:3 133.000 50.000 o.o -1.146 1 • 146 
2.09 136,('00 45,000 o.o -C,848 0,848 
?10 141 .ooo 39.000 0,0 -0,684 o.684 
21 I 148.l'Oll. 31.000 o.o -0.156 0, 156 
212 IC9,0(") 77 • 00 0 o.o 1. 220 -1.220 
213 111,COO 74 • 000 ('I_.Q 1 .128 -1,128 
214 113.000 73,000 0. () 0,849 -0.84.9 
?15 118,COO 66.00V o.o 0 ,4 78 -0,478 
?16 123.000 sq.oco o.o 0.038 -o ,0'38 
:~ l 7 129.00(' 53,000 o.o -0,'541 0.541 
2 l "I 130,000 52.000 Q,O -o .637 0,537 
219 133,C'OO 48.0CO 0,0 -0,686 o. 6!!6 
2?0 13S.000 46 • ()('" (). 0 -0, 80 1 0,801 
?21 123,000 sn.oc,c o.o 0,169 -o • 169 
22? 12s.co,1 56.000 o.o -0,023 0.023 
2f't3 121.000 50,COO ~ .o -o, 545 o.545 
224 136.COO 44,000 o.o -o. 620 0,€20 
225 l 4;> • 000 37.000 0 .') -o, 393 0,393 
?26 148.0('0 29.000 C,0 0,424 -0,424 
~27 12;, •'):)0 58,000 o.o 0,315 -0,315 
22~) 11;,.c:10 69,000 o.o 1 .119 -1,119 
229 115,000 65,0C'J o.o 0,687 -C,887 
2:10 114,000 6fl,000 c.o 0,978 -0.978 
2:H 124.0(,tQ 56,000 0,0 0,143 -0.143 
232 12R.OO~ 51,/)'),) o.o -0,088 0,088 
?33 134.000 44.COO () • 0 -o, 234 0,234 
234- 140 ,CC\'.) 38.000 0,0 -0.211 Oe 21 1 
2)5 141. 00 0 30 • 000 o.o 0,359 -0.359 
?36 1 11,. llO 0 65,000 o.o 0,818 -0,818 
237 120.coo 59, Q()./) c.o 0,497 -0,4'}7 
2 :i<;l 126.000 52. 000 () .o 0 ,096 -0.096 
239 131,000 46,000 n. o -0.06fl o. 068 
240 137,000 40 ,OC 0 o.o -0, I 03 0, 1()3 
2:4 1 122,000 55,000 0,0 0 • 34 <, -0,349 
242 127,000 49, OO,) 0,0 0, I 04 -0.104 
243 135.000 41 • 00 0 0 .o -0.012 0,012 
244 139,COO 37.0CO o.o 0.094 -0.094 
?q.5 I 40 • !)(") 36,000 0,0 0 • 139 -0,139 
246 14~.00') 33,000 o.o 'l.303 -0,303 
2"17 
TABLE -- 18 CONT!N\JED 
PO!"l T PO! NT LOCATION ! NPUT SURF ACE SU~FACE 
Nf:i • X-C CCQD Y-COORD Z-V.i\LllE VALUE REH DUAL 
?47 143,00() 32 • OOfl 0 .o 0.464 -o • 464 
248 145,'lOO 30,000 o.o 0 • 61 7 -C,617 
249 120,CO'l 53,000 0,0 o. 2 74 -o.~74 
,:l5Q 123,000 49.0CO o.o 0, 126 -0.126 
251 124,0l)O !\3,000 0,0 0,233 -o. 233 
"'5:> 126,COO 46,0'lO 0,0 0 ,0 74 -0,074 
253 !30,C'lO 41,000 0,0 0.-004 -0,1)54 
254 135.000 36,000 0,0 0,229 -0.22-g 
?55 142,000 32,000 (). 0 0.5.?3 -0.523 
256 144.0CO 2 7,000 0,0 O. <i4A -o, S48 
257 146,000 29,000 o.o 0,696 -0.696 
258 150.GOO 25,000 o.o o. 996 -o, 996 
259 151,000 20,000 0,0 ! , 539 -1,519 
260 153,000 22.00,J (': .o l, 144 -1.144 
261 147,000 24,000 0,0 1,234 -1,234 
2 6;'> 17Q,OOO 9,000 0 .o -4, 42 7 4.427 
263 16<5,COO 8,000 0,0 -1,393 l ,3 93 
?64 1co.ooo 9,0!)1) 0,0 o. 819 -0.819 
265 t 61 , 00 0 10,000 o.o 0,679 -0.679 
261< 156,000 14,00'l 0,0 1,559 -1.559 
?67 lfi5.000 13,0CO C .o 1,569 -I,569 
26,l 160.00') 10,0C'O G • ,0 0,905 -o • 905 
269 159.000 9,000 o.o o.-J78 -0,978 
270 1~5.flOO 12.00"> 0,0 J,509 -1. 50 9 
2 71 15?:.000 16,COO 0,0 I, 652 -1,652 
?72 151 .noo 18.001' o.o 1,601 -1, 60 l 
27~ 154.000 13,000 ('. 0 l, 570 -I • 5 70 
.? 74 150,000 17,000 0,0 1. S25 -1.5:25 
275 140,0CO , I , 00 0 c.o 0,579 -0,579 
?7'> 136.0(10 34,00') 0,0 0.293 -0,293 
?77 132,000 :Hl,000 o.o 0 • 087 -O,C87 
273 128,C('IC 43. or 0 {t • 0 C • 031 -0,031 
?79 124,000 47,000 o.o o. ()51 -0,051 
2$30 121.coo 50.0C'J 0,0 0,108 -o, 10 8 
281 116.COO 56 • f'!(' 0 o.o 0,331 -0.331 
282 110.000 62,000 o.o 0,488 -0,488 
21'13 106,000 67,000 0,0 0,645 -o ,645 
284 109,000 153,000 0,0 o. 504 -0,504 
2B~ 102,0-''0 74. 01)0 o.o O,Q89 -o ,989 
2'16 ~3.0')'.1 .,16,000 0,0 I,'J97 -t,097 
287 85.00') 96,000 0 .o 0,939 -o .9 39 
?8/l 79.000 103,001) o.o o. 807 -o, 807 
239 12:1.~00 45,000 0,0 -0.141 o.I41 
290 127,COO 40. 000 0,0 -0,19?. 0.192 
291 135,000 31 • 00 0 o.o o. 113 -o. 113 
292 !44.000 23,000 '.) .o I .OO 7 -1. 00 7 
29 :l 150.000 18,000 0,0 1,547 -1.547 
294 149,000 17,000 0.0 1,425 -1, 425 
295 145,000 ?.C. 00'.l 0,0 I, 042 -1.042 
2'16 140,0(10 25 • 000 0,0 o.s20 -o. 520 
297 138,000 28 • 00 0 o.o 0,367 -o, .36 7 
298 135.000 29,000 0,0 0.002 -0.002 
299 131 .oao 35 • 00 0 o.o -0,130 O, 130 
3"10 125.CCO 40,000 c.o -0.363 0,363 
:, () t 122,000 45.000 c.o -0.211 0,211 
30? 118,0()0 50.0GO o.o -0,071 0,071 
303 122.000 46,000 n.o -0,133 0,133 
31) 4 lHloC'OO 52 • OC'J 0,0 0, I 02 -0.102 
,05 120,000 4 9 • 000 o.o -0,025 0,025 
30'5 78.01)0 104,000 o.o o. 782 -0.782 
307 c7.IJOO 92,000 o.o 0, 809 -o, 809 
108 96,000 s1.ooo o.o o. 975 -0,975 
>09 9>'1,01)1) 80 • o::, 0 o.o 1,154 - l, 154 
'· ., 
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TABLE -- 18 CONf[NUED 
P:; I 'l T Fr I NT LOCATION l Ni>UT SURFACE 5U~FACE 
"-.!Oe x-CCORD Y-C{lCJRD Z-VALUE VI\LUE RE~ !DUAL 
3 I 0 IC'4,CO'l 69,00•J c.o 0,645 -0,645 
31 1 107.000 64.000 0,0 0,414 -0,414 
312 117,"00 53 • 000 0,0 0, 126 -0,126 
311 7f',OOO I 03, 000 (.\ .o 0, 676 -0,676 
314 o.o s5. or" o.o -2,829 2,929 
:< 1 5 E?.e000 98,000 0,0 0,695 -0,695 
316 90,000 87.000 o.o o.705 -0,705 
-31 7 95,000 81,000 o.o 0,809 -0,809 
318 <;9,000 75,00/J !J .o 0,688 -0.61'!8 
319 105,1'1"0 '>4,000 o.o o. 196 -0.196 
'12 'l IC9,0CO 60,000 0,0 0,185 -0,135 
3? 1 116,COO 52.000 0,0 -0.032 0,032 
322 138.('.:01 26,000 0,0 Oe268 -0,21:,8 
323 1::2.000 31,000 o.o -0.272 0,272 
324 127,C!lO 3 7. 00 0 o.o -0,4:)6 Oe406 
32 5 121 .ooo 44,000 o.o -0,366 0, 356 
326 118,C:lO 48.01')0 0,0 -o • 245 0,245 
.l?7 111 • 00 Q 56, '.JOO 0. o -0,034 o. 034 
:12 g: 1 C7.COO 61,000 0,0 0.096 -O.O"l6 
329 80,000 99,00'l 0,0 0,490 -C,490 
3-".'0 87.000 39.000 f) • o 0,406 -0,406 
331 t;4.100 ao.noo o.o o.501 -0,501 
332 <;9,COO 73,00'l o.o 0,416 -0,436 
333 104.'lOO 65 • 00 0 o.o 0 • 1 5:'<} -o. ld9 
334 lCJ:3.000 59,0<:G o.o -C.004 0,01)4 
335 111,'lOrl 54.CCO t) • 0 -0, 21 I 0, 2 t 1 
336 I It,, 000 48, ')Cl 0 0,0 -0,379 1),379 
33 7 122.r'!~O 4 I , O'l O o.o -0,53] o. 533 
338 110. oon 32,00'.) o.o -0.45-2 0,452 
339 134.CCQ 28.00('.'l 0,0 -0,2C8 0.2:Ja 
'>40 139,CCO 24,000 o.o 0. 306 -0,306 
341 131,000 10,000 0,0 -0,4'l0 0,480 
342 132,COlJ 27 • ':)00 c.o -o. 574 0, 574 
'43 136,COO 26,01'.'0 o.o -o • 045 0,045 
~44 137,0'10· 23,·)00 o.o -0.102 0.102 
345 143.noo 21,0!)0 0,0 0,783 -0,783 
346 140,000 22,000 c.o 0,345 -0,345 
347 l '.)'l,QOO 56 • 000 o.o -0,2::.7 0,257 
34.'3 111 , 00 0 52,000 0.0 -0, 366 0,366 
349 116 .ooo 46,000 0,0 -0,534 0, 534 
350 120,000 41 , 00 0 0,0 -0.674 0,674 
351 127,000 33,00cl c.o -o. 717 0,717 
352 1 31 • oc 0 29,IJOO c.o -0.557 0, 557 
'153 105,COO 61.000 0 .o -o, 094 0,094 
354 104,000 60, cc 0 o.o -0.256 0,256 
"155 t 05.COO 57.000 (\. 0 -o, 373 (1,373 
356 107,01)0 57.000 0. (\ -0,252 o.2:s2 
~57 77,0'JO 103,000 o.o 0,533 -0.533 
358 76,00() l 02, QI) 0 o.o 0,240 -0,240 
359 81 ,1)('0 97.000 0,0 0, 392 -0.392 
~ ca 79,0'lO 98,000 0,0 0 • t 71 -0.171 
361 84.0~~ 93,000 o.o 0,3119 -0,139 
362 1:4,COQ 90,000 0,0 -0,049 0,049 
36 3 € 7,000 86,000 0,0 -0,022 0,022 
364 G0.000 85,000 0,0 0,432 -o. 432 
3 65 91.')CO F!0,?00 o.o -0,054 0,054 
366 9?,000 82,001) 0,0 Q.401 -0.401 
367 95,ono 74,000 0,0 -0, 0 77 0,077 
363 ss.oco 77,000 (: .o 0.2;;3 -0,283 
369 99 , 1'.H')f) 72.000 0,0 o. 31 4 -0,314 
3 l') 99, coo 1:,9,00') o.o -0.020 0.020 
371 102,0()0 67. 00 0 0,0 0,160 -o, 160 
'172 IC3.0C-0 6 I • O'J O o.o -0,266 0.26-t> 
2.'l 9 
TAt:!LE -- 18 CCNT!NUED 
POINT POI NT LOCATION I NP UT SURFACE SUl'FACE 
"'JO. X-CCCRO Y-COORD Z-VALUF VALUE RE~ lOUIIL 
37., 104.0CO 63.00() o.o -0.012 0.012 
174 110.000 51.0tH) o.o -0.477 0.477 
375 114.('('() 45 • 00 0 o.o -o • 682 o.&s2 
37'> 120.000 39.000 o.o -0.819 o. dt 9 
377 133.000 25 .000 r.: .o -0.587 0.587 
373 134.000 23.0CO o.o -0.587 o.sa7 
379 137.COO 21 • 00 0 o.o -0.252 0.252 
380 141.00(') 20.000 o.o 0.378 -0.378 
381 145.000 190000 o.n c. 991 -0.991 
38? 146.QOO 18 .ooo 0 • 0 loC87 - lo 087 
383 1400 O<'O 20.000 o.o 0.203 -0.203 
31'\4 135."00 21.000 o.o -0.579 c.579 
3115 132.000 23.000 0 .o -0.873 0 .873 
3M, 106.000 56.000 o.o -0.375 0.375 
.3 87 ICB.000 52 .0()() c.o -0.492 0.492 
380 112.".JOO 45.0CQ o.o -o • 711 0.711 
389 117.000 40.CCO 0,0 -0.878 o. 878 
I90 123.000 14, 00') o.o -o.OP.7 o.qe7 
391 128,000 2g .oo 0 (). 0 -C.919 0.919 
39? 132.000 25 .oo 0 (). 0 -0,728 0, 728 
,')3 133. ()(lr) 21.cco C • 0 -0,872 a.872 
394 137.'.!00 19,000 (). 0 -0.396 Oo3"l6 
395 142,0CO I 7,000 o.o 0,339 -o • 339 
396 148.000 17.oro 0,0 1. 311 -1,311 
3g7 104.000 54,000 o.o -c. 4..;a o.4qs 
3gg 1oe.ooo 50,CCQ o.o -Q.513 0,513 
399 1oa.cco 4'9e 0C 0 o.o --0, 586 0,586 
4 co 110.0(),:,. 43.0f".} 0 ,0 -o, 704 0 • 704 
401 114-.000 4-0. ne-o o.o -0,1389 o. 889 
402 116,000 35 .oo 0 o.o - l • C 72 I • Q 72 
l1,/)3 121.000 33 • oc 0 o.o -1.149 1,149 
404 124,000 27,CQO 0,0 -1. :35~ 1. 352 
·~05 129.000 2s.oo,1 o.o -1 • 097 t.097 
4Q6 132,000 21 ,1)00 0,0 -1.c,oo I• 000 
4()7 1 06.000 54 .ooo (\. 0 -0.467 0.407 
40.3 110,000 46,00') o.o -0.669 o.669 
1-t, ,')g 116,CCJJ 39.0QO o.o -0,940 0,940 
410 123.'lOO 32,000 o.o -1.119 I .119 
411 131,000 24,0CO 0,0 -0,935 Oo9J5 
4 l ;> 133.COO 19 ,OC 0 c.o -0.'984 o.<;84 
413 140,0C'l 17.000 o.o -0.016 0,016 
414 147,C!lO 16,0<'0 o.o 1,109 - I• I 09 
415 144, JOO 16,000 0 ,0 0.61s -0.618 
4 I e, 140,000 l 5 • 'JO O o.o -0.144 0.144 
41 7 137.000 17,000 0,0 -0.521 o.=21 
41 <> 136,000 15 • 00 0 o.o -o.745 1).745 
419 131.000 16.flf'lQ o.o -1.255 1. 255 
420 t'?S.flOO 16.00!) 0,0 -0.414 0,414 
421 145,/lt:0 15,000 (), 0 o. 712 -0.712 
422 142 ,COO 14.00".l 0,0 0,130 -0,130 
423 13€'.<'lOO 14.000 o.o -0.499 0,499 
4;, 4 134,0JO 14.000 c.o -o. 983 0,983 
425 128,001) 16 • 000 o.o -1.404 1,4')4 
426 124.000 20 .<)00 0. () -t.519 I, 51 9 
4?7 127,"00 27 .oo 0 o.o -1,158 1. 158 
428 121:'. 000 23,000 0,0 -1.432 1.432 
429 131).0')0 20.000 c. 0 - I, 264 I, 2e4 
430 1 ::;2 • (HlO I 9, 00 Q C .o -1.100 1.100 
431 l0.'3,000 53.0()0 0,0 -0.487 0,487 
"+ 32 106.000 4 7 • 00 0 o.o -o • 5·14 0.514 
4.33 111. ·100 40,000 o.o -0.762 0,762 
4,4 1 US.O'lO 33.000 o.o -1.112 1,112 
4-35 121.000 2S, <lO·) o.o -1,371 I. 371 
"lo O 
TAi:!LE -- 18 CCNT l"lUE'D 
POtNT PCINT LOCATION INPUT SURFACE SU~FACE 
",jQ. x-c CC» 0 Y-C00"1D Z-VALUE V 4LUE RESIDUAL 
4,6 lt:'5.000 25.00Q 0 .o -1.400 1.400 
437 13:'.000 20.000 o .. ;o -1. "'.')54 1. 054 
438 103.000 51.000 o.o -o • 443 o. 443 
439 101'.000 45 • 00 0 o.o -0.458 0.458 
440 110,0')0 40.000 o.o -0.687 0,687 
44! 115.000 33,000 o.o -1.055 1,055 
442 121,N)O 26.co, o.o -1,426 1. 426 
443 127.Q('(\ 20,000 0 .o -1,465 l 0465 
444 137.1')00 17.000 C•e 0 -0.521 0, 521 
445 131 .noo 18,000 o.o -I. 235 1. 235 
446 121.000 20. oco o.o -t.422 t.422 
447 125.000 I 8,000 o.o -1 • 494 I. 494 
441'1 128,000 14,000 0,0 -1, 305 I, 305 
449 131.000 14,001) 0,0 -1,212 1 .21 ~ 
4~0 134.000 13,0')') C,O -0,966 0,966 
451 140,0QO 13,CO·J 0,0 -0.239 0.239 
452 149 • 1"100 16.COO o.o 1. 376 -1 • .3 76 
45'! 148.000 14,000 0,0 I• I 06 -1.106 
454 145 • 01} r) \4.000 C,. 0 o.635 -o • 635 
455 143.COO 12.000 o.o o. t 74 -0.174 
456 140,')00 12.000 o.o -0.268 o.268 
457 136.000 11 , 00 0 o.o -o. 71 7 C.717 
458 13'5-000 12.000 0,0 -o • 9<;; 8 o.998 
459 121h coo 13,000 (I. 0 -1. 225 I .225 
4 6'1 126.1)00 12,000 c.o -1.073 1.073 
461 120.000 15, 00 C o.o -1.369 t .369 
462 123.000 14 .O( !) (). 0 -1. 1 c3 1 , 163 
463 123,000 17.0C•O o.o -1.404 1. 404 
464 119.00'.l 17.C()O c.o -1.107 1.107 
465 119.000 20.00!) o.o -1.278 1,278 
466 11'3.000 18.(0') o.o -1,071 1,071 
b,.61 1 02 .ooo s~.ooo o.o -0, 423 0.423 
46A I 04 • 00 'l 4 7. 00 0 0. (1 -o. '.357 0.357 
469 108,COO 41.'l!'lO o.o -(). 521 o.s21 
f~ 70 111,000. ~-6.001) o.o -0.720 o. 720 
471 116,000 30. o,::,o o.o -1, ! 44 1 • 144 
472 120 .ooo 25, ('\Q 0 '). 0 -1.412 1 • 412 
473 125.000 ;>(),000 o.o -1.517 I.517 
474 130.000 17.000 o.o -1.325 1.325 
475 101.coo 51.00() o.o -0.305 o. 305 
476 IC4,000 45 • ,O>') (") o.o -0,248 0,248 
477 !r.7.COO 40.000 0,0 -0.3€4 o.364 
478 110.000 35.000 o.o -0.575 0.575 
479 104.000 30.0:')0 o.o c. 848 -o, !,4 8 
480 118.000 ?5, 00 0 0,0 -1 , 29 7 1. 2'i7 
4 81 123,0C'O 20 • ('I( 0 o.o -t.504 t ,504 
482 100.1'!00 so .r,co o.o -0.134 0.134 
483 1c.1.ooo 44 .()(./'} 0 .o -0.044 0.044 
484 ,oe.coo 37.000 C,0 -0.368 0.368 
485 110.000 32.000 o.o -0.476 o. 4 76 
486 115,COO 27,l'JOO 0,0 -1.036 1,036 
487 120.000 21.coo o.o -1.386 1.386 
488 1 07 .oo 0 39,0C() 0,0 -0.316 0,316 
489 104.000 44.()('10 o.o -0,185 0.1 ,:15 
490 102 .cco 46 • 00 0 0,0 -0 • 209 0.209 
491 <;9,000 49.C-0') o.o 0 .088 -() ,0,'38 
492 97.0l'JO 47.0('t) 0,0 0,677 -0.677 
4'l3 l 00 • 000 42 .ooo 0,0 o.7oo -0,700 
494 103.00'.J 42.00() 0,0 1),118 -0, 11 8 
495 104,000 .35.000 o.o o.4q9 -C.499 
496 IC8.000 34,000 0,0 -o, 2.29 0.229 
497 108.000 29, 00".) 0,0 (), 013 -0,013 
49A 113,000 27.l'JC".l o.o -o • 781 C,781 
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T 4BL'' -- l 8 CC'IT!'IUEO 
r::n INT FOJNT LOC4TI0N INPUT SURF ACE SUFFACE 
NO. X-COOPO Y-COORD Z-Y i\LV!: Y4LUE RE~ !DUAL 
499 113.()00 22.000 0 • 0 -0.606 0.606 
SC'O ll"loOCO z1.ooo c.o -1 • 22 I I• 221 
5C l 117.000 19.00') o.o -1.018 1.018 
502 103o'l00 58.000 c.o -0.425 0.425 
503 1cs.ooo 56.01)() o.o -0.421 0.421 
504 l 0? • 0 C 0 5FI.OO'.l o.o -0.463 0.463 
505 103.000 54.000 o.o -o.4g4 o. 4 c;4 
506 lC?.000 56.00') o.o -o • 491 0.491 
507 IOI .000 57.000 o.o -0.495 o.495 
50'1 102.000 54.000 o.o -0.477 0.477 
5Q<J 1'.l! .COO 53.0CD o.o -0.408 0.4)8 
510 99.001') 57. oro o.o -0.47<; Q.479 
511 ,;a.coo 56.000 c.o -0.398 0.398 
512 100.000 53.000 o.o -o. 346 0.346 
513 ,n. coo 56.000 c.o -0.259 0.259 
514 <;;4.{'00 61 • 001) o.o -0.541 o.541 
515 go.coo &8.000 a.a -0.882 o.ea2 
• I 516 'l6. noo 75 .ooo o.o -1. 184 1.184 
517 €3.,)00 81•000 c.o -1.281 1. 281 
518 78.'.)00 9!.000 c.o -t.066 1. 066 
519 r1.ooo 100.000 o.o -0.588 o.5ae 
5?0 gu.~oo 54 • 000 o.o -0.063 0, 063 
521 c;s.oco 52 .o on o.o () • 325 -0.325 
',?~ ,a.coo 50,000 o.o o. 124 -o • 12 4 
523 g7.ooo 49.000 o.o 0,539 -0.539 
524 ea.oco 99,000 o.o I• 31 2 -t.31,:? 
525 81 • O('O 94.000 o.o -o. 051 c. 051 
526 86. coo 97.0C'J o.o -') • 081 O.C81 
527 <;a.coo ~t.001) o.o -o • 113 0.113 
528 95 • 000 73 • 000 (' .o -0 • 1 83 0.183 
529 IGO.COO cs.oo,o n,. 0 -0.254 0 ,254 
530 7CJ.f'.l{H') 97.01"0 o.o 0 • 0 20 -o. 020 
53! 88.000 'l3oOC,1 o.o -0.235 0,235 
532 92.000 77.000 t~. 0 -0.237 o.237 
533 g7.ooo 69.00 1) c.o -0.276 o. 278 
534 l 02.000 61.00(J o.o -0.342 0 • 342 
535 75,000 101,000 0,0 -0.083 o.ca3 
5~ '5 80, coo 95.000 c.o -~ .094 0.094 
.1 '\37 E5.'.l00 87.000 o.o -0 • 282 o.2a2 538 89.000 '30 .(')0'} o.o -0.418 o. 418 
539 ~4.COO 72.C'C.0 o .a -o .41 e Oo4!8 
540 <;;8.000 66.000 o.o -0.383 o. 383 
'5 41 I 01.000 60.000 C, .o -o. 446 o.446 
~42 74.COO 102.000 c.o -0.094 0, 094 
54"1 78.000 ?7.00J (' .o -0.169 0.169 
544 e2.cco 90 • 000 o.o -0.451 0.451 
545 8-7.00() 82.000 o.o -0.547 o. 54 7 
546 g2.ooo 11.000 o.o -0,606 0.600 
547 97.000 65,000 c.o -0.517 Q .51 7 
548 1co.ooo 58.000 0,0 -0.503 0.503 
54q 76.COO 100.000 o.o -0,064 0.064 
',50 79.000 95.00Q a.a -C,268 o.2as 
55l 84. 000 S6.000 o.o -o • 613 0.613 
ry52 ;;g.ooo 77, 00 '.) o.o -0.719 0 • 71 g 
553 <;3. l')('Q 70,000 0,0 -0,665 o.665 
554 g9.r'HJQ 59.000 o.o -0.518 0.518 
55'5 96.000 65 • 00 I') o. 0 -o.5e5 0.595 
556 75.000 101.000 o.o -o .083 0.083 
557 7FI.OOO 'l6.000 c.o -1.5g9 1.59g 
55t! 81 • 000 9('.0'.)0 o.o -0,648 c. 64.8 
55<; .es.coo 82.IJOO 0,0 -0,897 0.897 
560 89.0'10 76 • 000 o.o -C.796 c. 796 
561 9?.000 71 .ooo 0,0 -o • 721 0,721 
1i.l2 
TABLE -- 18 CCNTJ.',UcD 
P(l ! NT PC! NT LOCATICN INPUT SURFACE SUf.FACE 
NO. X-COOPO Y-COOclD z-v~Lur::: VALUE RE~!DUAL 
SC? <;5.COO 65. 00 0 o.o -0.643 o.t::43 
-~ 563 <;<> • ')0 0 58.000 ~.o -0.505 o. 505 564 74 .IJOO 101.000 o.o --o • 255 0.255 
565 77.COO 96,00;J o.o -0.514 0 • 514 
56!> ac.ooi 90 .ooo 0,0 -0.837 o.e37 
567 €4.000 83,000 o.o -0.963 0,963 
568 88.000 75.00Q o.o -0,<;81 C, 981 
569 <;'!.000 67.000 0 .o -o, 7:38 o.738 
570 <;7.cno 59,000 0,0 -0.509 o.so9 
1 5 71 90.COO 70.000 o.o -0.912 o. 912 
572 <;3.000 65.000 o.o -o. 716 0,710 
573 96,COO 59.0C<'I 0,0 -0.4A3 o. 4133 
5714, <;9,000 53,00C 0,0 -1).270 o. 270 
t, 75 I':)1.000 50,IJ('O 0,0 -0.241 0 ,241 
5'76 90,000 71,000 0,0 -0.905 o.gos 
577 ea.coo 74 • 000 o.o -1 • 01 7 1 .o 17 
578 67.('l('IQ lC<J,000 0,0 -0.015 o. 01 5 
579 1~ .. ;:,oo 101,0')0 0,0 -0,426 (J.426 
5'H) 77,000 94,000 o.o -0.821 0 • 821 
581 80,00() 88,000 o.o -1,095 1. 095 
582 E4.001J 1:11,000 o.o -!,141 I. 141 
583 87.noo 76,000 o.o -1,051 l, CSl 
584 7~ • !')(HJ 9'l,OOO 0,0 -0.750 0,750 
585 76.00') SL3.COO o.o -l, 142 1 , 142 
586 79,000 86,0QO 0. () -I.463 1.463 
5'37 1:2.'JOO 82.000 0 .o -1,350 1.350 
58Fl 84.0'lO 76,000 o.o -1, 341 l • 341 
589 8?.t)OO 72 • 000 0 , 0 -1•110 l, 110 
59() (19.;')00 ">6, {)00 0,0 -0,783 c. 783 
591 c;2 ,000 63,000 c.o -(), 621 o,;;21 
592 <;1.JJOO 60,000 0,0 -0.268 0 ,268 
59] <,5 .oc 0 57,0()0 0. () -0.276 o .. 276 
594 ',~ • 00 0 55.000 C .o 0 ,191 -0, 191 
595 94.0C<} 53. 00') o.o o.335 -o .338 
596 qf,,000 55.000 ('. 0 -~.169 0,!69 
"597 1:0.000 1:;,1.c,00 0,0 0.877 -o ,877 
59-d t4 • JO 0 116,000 o.o o. 665 -0,665 
"5"19 08.'0QO 110.000 c.o 0,269 -0.269 
600 72,000 1!')'5, 000 o.o 0.057 -0,057 
601 74,()00 102,0'.JO c.o -0,094 o. 094 
602 59.0-00 120.000 0,0 0 ,674 -o, 574 
603 to2,0/10 117,000 o.o C.600 -0.600 
6('4 65,000 113,000 0. () 0,360 -0.360 
605 6/l,000 109.Q()f) o.o 0,116 -0,116 
605 73.00Q 102.010 0,0 -0.262 0,262 
6C7 70, 0'.lO 106,000 0,0 -0.083 0.083 
608 es.000 62.00() o.o 5.539 -5. 539 
6( 9 56,000 60,000 o.o 5,939 -5,939 
610 f0.000 59,000 0,0 5,895 -5.a.:;s 
61 l 62,000 56,0QO 0 .o 6.435 -6,435 
-.. ,, 612 65,COO 56.00IJ () ,0 6.056 -C.056 
613 66,000 53,000 0,0 6,666 -6. 666 
614 71,000 52.000 o.o 6. 054 -6,054 
615 71.COO 49,000 0,0 60760 -6, 760 
616 74,000 so.ooo 0,0 5,918 -5.918 
617 75,000 47-· oco 0,0 6.380 -6,380 
618 76 .ooo 4<;,.000 o.o s. 695 -5, 695 
619 aq.ooc 'H ,000 17,000 4,691 12,309 
ry2 a- 86.000 36. coo 17.0CO 5.260 11,740 
61" I 82,000 38.0'JO 17 • 00 '.1 6,073 !0,927 
622 7<;.QOO 40.00'l 17,000 6,556 10,444 
,,Ji 
S2'\ 7 9, '.)()I) 38, oc ::J 11.000 "'· r.69 10.33! 
62r-1, E::? • DOO 36,000 17,010 6,163 10. 837 
30 "1 
TABLE -- 1 8 CCNTINUED 
i::u t"' T PC INT LQCAT!ON l NPUT SURFACE SU FF ACE 
NO. X-CCORIJ Y-COORD Z-1/ALlJE II ALUE RE!IDUAL 
625 e,;. ooo 33 • 000 17.()00 5.364 11.636 
626 93.000 25.000 7. or a 3. 623 3,377 
62 7 <;C.000 30,000 7.000 4.455 2.545 
-"°l.28 90.0Q() 27.000 7. 000 4.323 2,677 
629 85 • 000 33.000 7,0(;') 5. 572 t.428 
630 a1.coo 3 6. 000 7.000 6,350 0,650 
631 81 , OOQ 3 4 • 00 0 7, 00 cl 6,301 0,699 
63? 64 • 000 31,000 7,000 5,650 t .350 
63:! 87.000 29,000 1.000 5,006 I, 994 
634 6:t • 000 50,000 39 .ooo 7.423 11,577 
E35 f2,000 53,000 39,000 7.044 c'l,'i56 
636 58,000 54,0t''.) 39,000 6,',47 22.053 
637 56.000 57,000 39 .ooo 6,492 "22,508 
638 78.000 41,000 19,000 6,666 12,334 
639 77,000 39.000 19,000 6.965 12, Cl35 
64(\ 75,000 43 • or Cl 19,000 7,015 11,985 
':41 7.3,000 42,000 19.000 7,383 11. 61 7 
642 70.000 46,000 19 • 00 0 7,396 11. 604 
,;43 E6.C01) 46.000 19.00;) 7,668 11 , 332 
644 63 • 100 49.00~ 19.000 7,515 11,485 
':>45 SA.COO 53 • 000 19 .Ot)O 7,052 11 , 948 
646 54.000 57,(1(•0 19,00? 6.4,6 12 • 594 
64 l a1.ooo 35.000 4 .. 000 6,340 -2. 340 
">48 1ci.ooo ,S,OC\0 4.000 6,623 -2,623 
64<l 76. o~n 39,000 4.0".10 7, I 04 -3.104 
550 73.000 39,000 4,000 7, 3 ·~4 -3,384 
,;51 70,000 43 • 000 4,000 7,611 -3.611 
r,52 65,000 44.000 4 , 00? 7.647 -3.647 
f,5 ·i 63,1)00 48.000 4,000 7,576 -3.576 
654 59,000 48 • oc 0 4 •. 00() 7,265 -3, 265 
655 eg.ooo s1.oco 4.00) 7,253 -3.253 
656 56.~00 53,0C-0 4,000 6,899 -2,899 
657 54 • 0()0 52.00'.) 4,000 6,615 -2.615 
65'9 !;2.(·00 61. 000 II • 00 0 5,761 5.239 
659 54.000· 59,000 11 • 00 0 6,137 4 • 8'03 
660 S3.000 2.5.0CO 0,0 4.654 -4.6i:;:4 
651 82.1'00 23.0CO 0,0 3. <; 76 -3.S76 
662 79.'lOO 27.(\{"f) 0 • () 5.o<i5 -5 • Q<~5 
66:1 76.COO 27.1'00 o.o 4 • 740 -4,746 
664 73.0"0 3 I , 00 O o.o 5,810 -5,810 
665 70 • f"\QO 30,000 0,0 4,762 -4,762 
6~6 69,000 34.000 0,0 6.184 -e .1 84 
66 7 65 • 000 ,4 .oo 0 o.o 5.142 -5.14:> 
669 65,')00 .37.C,·O o.o 6,341 -6 • 341 
669 62 ,0('0 36,COO o.o 5,017 -5.017 
670 5.9.000 41,000 o.o 5,967 -5.';67 
671 '54.COO 42,000 o.o 4,352 -4 • 352 
67? 55,000 44 .00 0 o.o 5.5~3 -5.533 
6 7 3 !:3. noo 57,000 0,0 6,325 -(';, 325 
674 52,000 oC, co 0 o.o 5. 908 -!:. 908 
675 55.000 53.000 0,0 6,780 -6,780 
t;,76 52.000 55,000 0,0 6.294 -6,2',4 
617 56,000 50,000 o.o 6,893 -6,8'13 
67'3 55.00!J 48, 00·) 0,0 6,470 -6, 470 
679 S2 • 000 51 ,O('O o., 6,077 -6.077 
6R:f) 53 • 000 53,000 o.o 6.457 -6,457 
t-81 55,000 46,()00 o.o 6.084 -<=,084 
fc 82 52 .ooo 49,000 0,0 5.758 -!.758 
1)8 'l !:4.000 44 • 000 0. () 5,140 -~ • 140 
6B4 51 .coo 4 7,000 c.o 4,879 -4,879 
685 ~3.000 43.000 0,0 4.31'? -4,312 
6 l:3 ', 51 .ooo 45,000 o.o 4, 1 78 -4.178 
687 25,CCO !:)4,000 20.000 4,628 !5.372 
~l} 4 
TA8Lf -- 18 CONT IN\JED 
P0 l NT PO I NT LOCATION I NPlJT SURFACE SU ,FACF.' 
,p x-comrn Y-COOR'.J Z-VA.LUE VALUE RE~ I DUAL u. 
68R ;>6. oc 0 97.00') 20 • 001) 4e61ll 15 • J 1 9 
63g 29.000 96.0CJ 20.000 4.044 15.956 
690 30.1)00 90. 00 0 20.000 3. 84 7 1c.1s3 
F,9 l 35o0CO 85 .co(') 20 • 00 0 3.223 16 • 777 
,sg;"? 3 7 .ooo ao.ooo 20.000 3.302 16.698 
693 41.000 75.0')0 20 .ooo 3.569 16.431 
694 46,000 68.000 20.000 4.492 l:>0508 
69"l 51.000 63.000 20.000 5.405 14. 595 
696 57.000 58.000 20.00') s. 315 13.685 
697 f:2.0CO 540001) 20.000 6.863 13.137 
,,95 70.000 490000 20.000 6.927 l:!.07:1 
690 12.000 115.0C-O 3.000 .30623 -0.623 
700 l 5 • 00 0 11 0 • 00 0 3.000 s.5fH -20561 
701 I7o0C0 110•000 3.000 5.257 -2.257 
702 18.')0') 106,000 3,000 5.926 -2. 92 6 
7i'3 21 • oc 0 !05.000 3.000 5.442 -2.442 
704 21.f!OO lQl ,Cl'.'') 3.000 s.702 -2.702 
705 23.000 100.000 3.000 5.305 -2,305 
706 26,000 96. oon 11+.000 4 .670 q. 330 
707 2 7 .ooo q2 • 000 14. 000 4 • .366 g.634 
708 30.COO 39.000 14.000 3 .82 8 100172 
70'CJ 25 • 00 0 q5.ooo 11-..oco 4.829 9 .1 71 
7 1 ') 35.0DO 82 • 000 14.000 3. 33ti 1 o. 662 
71 I .3R.OOO 79.00C) 14.0011 3.312 J0.688 
712 41 • 100 73.000 14.{'00 3,776 10.224 
713 50 • coo 63.000 14.0C,") S.377 8,c23 
714 10 o 000 1 'Hh OC 0 23.000 6.742 16.256 
715 12.000 !1'9.')00 23.00IJ 6,247 16.753 
7 l 'J 13. 00 0 104.00') 23 .ooo 6.988 16.012 
717 lt•.C0'l !03.00') 23 .oo 0 6,574 16.426 
71 '! 16.000 99 • 00 0 ?3.000 6.531 16.46Cl 
719 20.000 96 • 000 2.3 .ono 5.703 17.297 
7 20 20.r00 95. 000 16.000 5.605 10. 395 
721 24.0()(j 92 • oco 16.000 4.784 11.216 
722 24.r.Q'). 89o00D 16.000 4.4;;7 11 • 543 
72"l 211.,00 86,QOO 16,()(l.') 3.881 12.119 
724 28.Q(l(l 83.000 16,000 3.606 12.394 
725 33.0Qf) 30 • ('()0 !6.000 3.424 12. 576 
726 3~.000 75 .ooo 16 .O'lO 3.406 12.594 
727 4 0 • 000 69.000 16. 0011 3. <;56 12 • 044 
72 8 47.0()C,\ 6t .ooo 16.000 5. 289 10 • 711 
7?9 52.000 56.00-0 16.00,'.) 6,2'59 9.731 
7 3 !) lA.COO 95 • t)O 0 2 .ooo 5.857 -~.857 
731 21.000 91 .DC() 2.JJOO 4.972 -2,972 
73 2 27.000 82.000 2.000 3.467 -1.467 
733 32.000 76.000 2 .0'.10 3 .1 77 -1.177 
73~ 36.000 70.0t:.'O 2.()00 3.351 -1.351 
735 40.000 64 • 000 2 • 00 () 3 • 8-69 -1.869 
7,6 45 • 1'00 61 • 00 0 2.000 4.924 -2,924 
737 46.0c'.lO 57.000 2.000 4. <; 96 -2. 996 
738 ~1 • ('100 55,000 2.000 6.110 -4.110 
739 52.000 52.000 2.000 6.182 -4.182 
740 16. noo 94 • 01)0 o.o 5.910 -5.910 
741 15.COO 91.0D() o.o 5,332 -5.332 
742 3,000 110.000 o.o 6,488 -E,486 
743 10,000 100.000 o.o 7,387 -7.387 
744 1 • 000 109,0CO o.o 6.979 -6.979 
745 16.000 93 • 000 o.o s.721 -5. 721 
746 19.0CO o 1 • 00 0 o.o s. 118 -5.118 
747 20 .o,:,o 87.000 0,0 4.251 -4.251 
748 24,000 84,000 o.o 3.699 -3.689 
749 25.COO so.ooo o.o 2.987 -2.987 
75(' 3n • :-,oo 76.000 o.o 2.'i34 -2.934 
:-'05 
TABLE -- 18 CUNT !NUED 
POINT PCINT LDC AT! C1' T NP\JT SURF ACE SUFFACE 
~(). X-COORO' Y-COORO Z-VAL<IE VALUE RE~!CUAL 
751 31 .ooo 71.000 o.o ;>.380 -2.~RO 
752 36.,)00 63.000 o.o 3. 201 -3.201 
753 3s.,oc 63.00J o.o 3. I 86 -3.td6 
754 42.000 60.000 o.o 4.0,138 -4.0':18 
755 45.noo 56.000 o.o 4.567 -4.567 
756 47.000 52.ooa o.o 4 • 571 -4.571 
757 4!o0CO 50,000 o.o 0.812 -0,812 
758 16.~00 90 • 000 o.o 5.041 -e. 041 
759 19 • JO 0 86. 000 o.o 3.995 -3.995 
76t) 23.000 80.0CO o.o 2.755 -2.755 
761 28.000 7~.ooa o.o 2.0:17 -2.037 
762 ~2.000 68.000 o.o 2.100 -2.106 
763 36.COO 63 • oc fl I:. 0 2. 491 -2.491 
764 3'l.()f)0 59.000 o.o 2. 836 -2.836 
765 44 • 000 53 • 000 o.o J.543 -3.543 
766 so.ooo 47.000 o.o 4.444 -4.444 
767 45.noo 68 • 000 140000 4.45A 9.!:42 
76'l 11 .coo 115,000 0,0 3. 64 7 -3.647 
7 69 10.00'.) 113,00Q o.o 4. 821 -4.821 
77') 14 • 0-f) 0 110.000 0,0 5,697 -5,697 
771 ie,. 000 104.000 o.o 6,511 -6.511 
772 20.'.)00 100,000 0,0 5.902 -5 ,902 
773 21 .')•)0 99. 00 0 o.o 5, 7{ 0 -s. 700 
774 ;>:?,COO 95,000 0,0 5,321 -5.321 
775 25.COO 94.0CIJ o.o 4,782 -4.782 
776 26 • 000 90,000 o.o 4,374 -4.374 
777 30,000 87,000 0,0 3,774 -3,774 
779 30 • 00 '.I 84 • 00 0 c.o 3,643 -3,643 
779 35.0CO 80.tlOO 0,0 3.392 -3,392 
780 35.t')0C 77.0('J 0,0 3,425 -3, 425 
7 ,:! I 40,000 73.000 0,0 3. 751 -3,751 
78? 40 • co 0 70,000 0,0 3.924 -3.924 
783 45,000 60 • 001) o.o 4,680 -4,680 
78.', 5!'J.CCO 6! ,0"0 C ."l 5,646 -5 .~46 
7d5 6 .ooo 113.()('i:) (I • () 4.e.e.7 -4 • 887 
786 6,000 110,000 (). 0 6,394 -6.3Q4 
787 11,000 106,0()() o.o 7,034 -7.034 
7811 12.000 102.000 o.o 7,205 -7,205 
7199 15.000 100.000 0,0 6.733 -6,733 
79') 17,()0() 96,000 0,0 6, l 07 -15. l 07 
791 9,0CIJ 1!4.COO 23,000 4.287 Hl,713 
792 7,000 113,0011 23,000 4,890 18,110 
7',)J 20,000 115.00') {l. 0 2,971 -2,971 
794 17.000 116,000 0,0 2. 778 -2,778 
795 I 5, ()0 '.) 115,0CO 0. () 3.468 -3.468 
7()6 22,000 111,000 o.o 4,073 -4 ,073 
797 26.(,!()!') 111,000 0,0 3,249 -3.24q 
79g 24 .coo 1 O 7, OC 0 ". 0 4.493 -4. 49_3 
799 ?8,COO 9',), 000 o.o 4,202 -4,202 
30/J 30.000 101.000 0,0 3.603 -3, 503 
ROI 27,0!lO I 07,000 o.o 3 .773 -3,773 
'lO 2 <;2,000 51,000 0,0 l • 046 -1.046 
803 -~0.000 99,1100 0,0 3,715 -3. 715 
804 29,000 97,000 0.0 4,025 -4,025 
805 33, ?00 94,000 o.o 3,20'l -3,209 
'306 32 .000 91,00•) () • 0 3,507 -3.507 
'307 36,0CO 'l7,000 o.o 2,971 -2,971 
B.QB 36,0CO 84,"<00 0,0 3, 153 -3.153 
'SQg 39,000 81,000 0,0 1.057 -3.057 
.~ 1 n 41 • non 77,oc,o o.o 3,336 -.3.336 
81 I 45 • 000 72.000 I). 0 3,870 -3.870 
!312 47,IJOO 68,000 0,0 4,505 -4, 505 
8 l .3 so.ono 67,0.l)O 0,0 4,1543 -4.c43 
~06 
T llBL E -- 13 CONT INUEO 
Pn! NT l'O! NT LOCATION INPUT SURFACE SU~FACE 
\JO• X-COOPD Y-COOPD Z-\IALUE VllLUE RE ~!DUAL 
dl4 51 .coo 64 • 00 ") o.o 5.224 -=.224 
315 52.0CO 65. oc 1 c.o 4.997 -4.997 
'l I 6 I 8 • 0() 0 1 10•000 20 .ooo 5.090 14.910 
817 22.noo 110.000 20 .ooo 4. 335 15.665 
81'\ 23.000 102,000 20.e>oo 5.241 14,759 
"!19 84 • 0('11) :JC. oo,, 13 • 00 0 5,552 7,448 
821 82.000 29,000 13,000 5.601 7.399 
1'12 l e1.ono 34,000 13 ,00() 6,301 15,699 
82? 77,000 -32 .01)") 13 .o J 0 6,359 6,641 
823 76.000 37.cno 13,000 7,058 s. g42 
fl? 4 73 .ooo 35.oro 13 .o~i:, 6.899 6,101 
'l25 71.oon 40.VOO 13 ,OC".l 7,520 5.480 
,126 67,000 39 • 000 13,000 7,220 5.780 
R27 u,. 000 44 .ooo 13,000 7,686 5.314 
1328 61,000 43.000 13,000 7. 020 5,'l80 
8/9 60,000 4 7 • 00 ".l 13.0011 7,345 e.655 
"<30 e:6.000 47,0JO 13.cn,1 6.571 6.429 
8 3 1 57.000 50 • ')00 13.00:l 7,055 5.945 
8.32 E3.C')0 26.0CO o.o 4.Qt4 -4.914 
833 83.COI) 2a.cr:n o.o 5.350 -:;. 350 
83'• ao.1;00 27.0()!) o.o 5.150 -5.150 
8.35 78.000 31,C('O o.o 6.143 -6 • 143 
836 74.?00 31 .or,o 0.0 5. 938 -:::. 938 
837 72.000 35 • oc 0 o.o 6. 848 -6.848 
838 68,('(10 35.0CO o.o 6. 329 -t • 32 9 
839 66. ')!) 0 3-Q.C0Q 0. o 7.087 -7.087 
840 e4.COO :rn.ooo o.o 6.425 -1:: .425 
:~4 \ 62 .oo<J' 42 • 000 (). 0 7.025 -7-025 
842 EB.COO 42.000 :'.} .o 5.961 .... 5.~61 
"!43 56.COO 46.000 o.o 6.386 -6.386 
A44 55.00() 4 5 • 00 0 o.o 5. 830 -5.8,30 
f'4 5 94 • ')()'.) 23,0CO g.Q!\') 3 • 301 5.699 
'l46 92 • coo 24. 00:1') 9.0()') 3.721 5.279 
34 7 e8,?00 26.-00:J g.ooc '+.5.14 4.466 
i:.4B 89.000 27.0CO 9,.000 4. 4'l8 4.502 
84 Q 86.000 27 .oo 0 9,000 4,916 4.084 
85') es.coo :JO,OO'l 9,000 5.412 3.588 
!'.51 84.000 ~8.00(} 9 .0(";1') 5.274 3.726 
85? <;7.000 19,0')0 o.o 2.534 -2.534 
~53 <;4.000 22.000 0,0 1.21a -3.21 8 
854 91 • .100 21.001 o.o 3.456 -3.456 
ASc; e9.<'00 25.0CO c.o 4.272 -4.272 
856 87 .ooo 23.ryc,o c.o 4-. 092 -4.092 
857 84 • 000 ? 7. 000 o.o 5,093 -5.093 
S58 84.0)0 25,000 0,0 4,650 -4,650 
859 "'7 .ooo I 8. 00 O c.o 2.469 -2,469 
860 93.000 20.0('') o.o 3.125 -3.125 
861 88.000 22.000 o.o 3. 833 -3,833 
ac2 84.00".l 24.000 o.o 4. 390 -4.390 
B6.3 83 • coc 22.000 o.o 3.717 -3. 71 7 
864 91 ,00'.l 19.000 0,0 3,105 -3.1,15 
('65 77.COO 42,000 39.00'l 6.75~ J2.241 
856 77,0'lO 44 .. 000 39 • 0-00 e.489 ! 2 • 511 
!:i67 74.000 44,0CO 39.0('0 7.069 ::1.931 
'168 72,000 47.000 39 • 000 6. 'l65 ::.2 • 035 
d69 68,000 4 7 .oo 0 39 .ooo 7.484 :?1.516 
670 66 • 000 sc.oro 39 , 0 () 'l 7,254 ::1.746 
'l 71 !':8 .oco 119.C00 o.o 0.456 -o. 456 
'l72 fl 1 • no o 115.001 C ,0 0.223 -0.223 
S73 t-5,000 110.000 o.o -0,103 0.103 
fl 74 69.01)0 10 5 , oc 0 o.o -0,394 0.394 
B7S 72,000 101.000 t). 0 -o • 591 o.591 
e76 55,00') 12C,OCO o.o 'l.267 -0.267 
~07 
TA8LE -- 1 e CONT! NUEO 
POTN T PC!NT LOCAT l ON lNPUT SURFACE SUf:FACE 
/\J (1 .. X-CCOR'l V-COOR'l Z-V ALOE VALUE' RE!: !DUAL 
877 t>A .. OOO 117.000 o.o 0.204 -0.204 
878 t3.0CO 110.001 0 .o -o • 333 Oo333 
P79 68.000 104.(JOO o.o -0 • 70 I o. 701 
>\80 71.0:)0 100.000 o.o -0.912 Oo912 
981 53.0~0 120.000 o.o 0.073 -0.073 
882 56 .. 000 1 1 7 o 00 0 o.o 0.021 -o. 021 
88.3 60.000 112.000 o.o -o • 320 o.320 
884 l'.3.000 108.IJQ.) o.o -0.652 0.652 
885 E6o000 104.000 C .,O -0.958 o.;sa 
886 E9.000 100.000 OoO -1.200 1 • 2-)0 
88 7 56.COO 115.CC 0 OoO -Oo227 00227 
88B es.coo 1 03 • 00 0 o.o -lo223 1.223 
gR9 =2.001 119.000 0,0 -Oo098 o.098 
890 5t • ')00 118.000 o.o -0.242 0.242 
'3 91 55.'>00 11s.oco o.o -0.296 Oo296 
BQ2 55 .000 113000".l o.o -0.532 0.532 
~g3 59o'l00 110.'.)/'\0 o.o -0.690 00696 
894 59o:)0() 107.000 o.o -1. 1 08 1 .1 08 
B95 64.000 !C\3,00') o.o -1,317 Io 31 7 
.i:396 61.000 10-4.000 ,:, • 0 -1 • .396 1.396 
897 so.ooo 117.00/J OoO -Co355 0.355 
898 55.COO 111.000 0 .o -o • 764 Oo764 
'39tl c2 .ooo lt:'2.00{) l). 0 -10588 1 o58fl 
901 55.000 IIOoOO? o.o -0.875 o.875 
<Fl! 51.000 115.000 0,0 -0.4">6 0.466 
9(12 62.000 101.0C'.l o.o -1.701 Io 701 
'tO:! 4G.QOO 117.000 0 .o -o •. 385 Q.385 
Cl04 ~3 .o-Jn 112.000 (' • 0 -0.696 Oo696 
905 57oCOO I 06 oOO'l 0,0 -1.286 1. 286 
90") C 1., \')0 0 101.000 o.o -1,736 t.736 
QO, 43 • 00 0 120.000 o.fi -0.508 00508 
9(";~ 46.000 l I 7oOC0 o.o -o .407 0,407 
9(;-g SO.COi) 11.JoOCO o., -0.606 00506 
910 54. O'l0 1oa.ooo OoO -1.076 1.076 
'-lll 58.000 103.000 o.o -1.580 1.580 
91? nO.O'lO 100,000 o.o -1.836 1. 836 
91j 42,COO 120.000 o.o -0.521 0.521 
q 11.-. .39.000 121.000 OoO -I')• 6 71 o.671 
,., l -s 41 o 000 1170000 o.o -0.230 00230 
916 46.COO 116.000 o.o -Oo410 Oo410 
'.I I 7 44 • 000 113 • .0':'!0 o.o -0.265 0.265 
<J! 'l 4<'.loCOO 112 • 01' 0 c.o -0.631 0.631 
q19 48 • 000 1080000 o.o -C.700 00700 
920 53., 000 107.000 0 • 0 -1.128 1.128 
921 51.000 104.0CO o.o -1,133 1 o 133 
9?2 7~ • coo 980000 o.o -0.908 00908 
923 77.QOO 89.000 :> oO -10459 lo 469 
924 80.0'10 82.000 o.o -1.592 1.592 
925 86. coo 700000 a.a -1.059 10059 
<:;126 89.0~0 64.00') 0,0 -0.598 oosqs 
927 ?2, 000 :;)9.l)CO o.o -0,914 Oo 914 
<)28 76 • 000 900000 0 .o -1.511 1 • 5 l l 
q_29 81,000 79.QOQ o.o -1.568 1 .sos 
930 86,000 68 .OQO 0,0 -0.8<15 0.895 
931 89,000 63.0CO o.o -o .484 Oo4B4 
932 72 • 000 98.000 o.o -1.06;'.l , • 069 
933 74.000 'l3 .000 o.o -1.45q 1,459 
934 7'l,OOO 84. oa o o.o -1•720 I, 720 
9.":l5 82.000 75 .00 0 o.o -1 o 428 l o42A 
'l36 !l6.000 67,000 o.o -0.7>39 0.789 
93 7 8':!.000 63.0C() o.o -Oo409 0.409 
938 7?..000 97 • 00 0 C, • 0 -1.218 1.21e 
939 76 ,OOQ 87 .nor:, o. () -10773 1 • 773 
3'1 A 
T/\BLE -- I 8 CONTINUED 
POT NT PCT'ff LIJCATICI'. INPUT SURF ACE SUl'FACE 
N'J • X-CCORD Y-COORD Z-VALiJE VALUE RESIDUAL 
94'.' 80.f)CO 78.000 0. 0 -1,621 1. 621 
941 E4,C00 69.000 0,0 -o • 938 o.938 
942 88,000 62,0CO o.o -0.264 0.264 
943 90,0QO 61 • 00 l'J o.o -0.309 0, 309 
944 es.ooo 61,000 o.o -o • 1 06 0.106 
945 <;0.000 58.00I) o.o 0,137 -0,137 
946 89.000 59,000 0 .o 0, I 04 -o ,10 4 
947 c5,'>00 l 02, 00 0 0. {) -1,367 I ,367 
948 63 • 000 101,1,00 0,0 -1.651 1,651 
949 l':9, 000 97,000 0,0 -1,618 1,618 
950 67,000 96,000 o.o -1,918 1,918 
951 7;,.000 91.000 o.o -1.915 1,915 
952 70,COO 89 • 00 0 0,0 -2,169 2,169 
953 75 • oc :1 i.l:I .ooo 0,0 -1,967 1,967 
954 74,000 fl0,000 0,0 -1.842 1.842 
955 78,300 76,000 o.o -1,536 1. 536 
956 77,000 72 • 000 ::, .o -0,936 0,936 
957 80 .010 70,000 o.o -o. 842 0,842 
95S 79,000 66 ,000 o.o J.Oi$7 -0.087 
959 83.000 63. oc 0 0,0 0.173 -0,173 
961'1 82,0()0 60,000 o.o 1 , 0 71 -1,071 
961 e1.coo 54,0'lO o.o I, 503 -1. 50 3 
962 86,000 51.1')00 a.a 2,482 -2, 4'32 
(J61 70,000 100.01)0 o.o -1.061 1. 061 
q(:.!+ 69,000 99,000 o.o -1.348 1,348 
'165 72.00') 95.00<) o. 0 -1.493 1. 493 
966 74.COO 90,000 o.o -1,777 1. 777 
967 76,000 BS .oo !'l o.o -1,876 1.876 
968 7'1.COO 91.(),)0 o.o -1.807 1,807 
96CJ 77,000 31 • 000 o •. o -1,840 l • "140 
970 8'l, 00') 77,0l)O o.o -1. 585 1,585 
<171 ea.coo 7:l.001') c.o -1,265 1. 265 
972 8"3,000 70,000 a.a -1.017 1 • 01 7 
973 83.000 66.'JOO o.o -0,423 o.423 
974 86.COO, 64,000 o.o -c, 380 0.3:30 
975 06a0C-0 60.0('0 0,0 0,353 -0.353 
'176 E 9o COO 58,000 o.o .'.,), 280 -o.2so 
977 89,000 54.000 o.o 1,071 -1,C?l 
978 67,000 101,0(10 o.o -1.301 1 • .30 l 
97g 74,000 87,000 o.o -1,973 1,\;73 
'18/) 7<1. 'JOO 96.000 o.o -1, 625 1,625 
981 78,000 77 • 000 0 •. o -1,622 1. 1522 
982 e2.ooo 67.000 o.o -o. 502 0,502 
981 t6,0CO 59,000 0, I) C,563 -0.56] 
'l84 81\oOOO 54.0')0 o.o 1,283 -1,283 
985 63 • 0')0 100.000 (I. (l -1.762 1. 762 
qA6 '65,000 97.000 0 .o -1.954 t .954 
987 67.?CO 92.000 o.o -2,192 2.192 
988 70,000 "18 .oo 0 0,0 -2.1e5 2.1as 
989 70,000 !'lS,000 0,0 -2.130 2, 1 ]0 
99C 74.0')0 7CJ,IJOO o.o -1,751 lo751 
991 74,000 76,000 c.o -1.367 ! • 367 
992 77,000 70.000 o.o -0.545 0,545 
9<13 80.0f'.IO 63,000 0,0 0.670 -0.670 
994 85.000 52,('0(') o.o 2,4fl9 -2,489 
995 6].000 9CJ.000 o.o -1,863 lot:63 
996 C 8. 000 1'18,000 o.o -2,219 2,219 
997 74 .oo·o 74, OCH) o.o -1. 022 1,0'.c?.2 
998 84,000 52, OJO 0,0 2,752 -2.752 
999 7q .<:00 62,000 o.o I , 131 -1,1)1 
1!".l fl o 62,000 99,000 o.o -l,B95 I, 8Q5 
l 00 I 66,000 91 , 000 o.o -2.235 2,235 
1002 70,/)00 '32+000 o.o -1,<,;,;9 1,909 
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TAAL" -- 1 8 CONTINUED 
FOINT FOINT LOCATION INPUT SURFACF SU~FACE 
NO• X-C CORD V-COOPD Z-VALUE VALUE llE'!:' tCUAL 
IO;) 3 74. 000 72.000 c.o -0.610 o. 61 0 
1 C04 78.000 63 .O'.lO o.o I • 050 -1.050 
1005 84.0C'O so.coo o.o 3.278 -3.278 
]1)06 61 • 00() 99 • 00 'l o.o -1.910 1. 91 0 
1107 Cl.000 93 • 000 o.o -2.187 2.187 
1008 e6.l'OO 89.000 o.o -2.221 2.221 
tOOq 67.'.lOO 84.00() o.o -1.948 1. 948 
10 l 0 70 • 000 80.000 o.o -t.670 I .670 
PI f 71 • 000 75 • '.l O 0 o.o -o. 889 o. 889 
10 12 74. 000 70.000 c.o -o. 137 0.137 
10 I 3 75.000 65 • QC 0 o.o t. 065 -1. 065 
IO 1 '• 78.000 61 • 00 0 o.o 1.631 -t.611 
10 1 5 7Q.f"\O~ 57.000 o.o 2. 604 -2.604 
1016 83.()(l') 51.000 o.o 3. 28<; -3.289 
!fl 1 7 83.000 49.'JO'J o.o ~.815 -3 • 815 
10 I B 80. ooo 53.000 o.o 3.541 -3.541 
I 01 9 80.'lOO 51 • O'.l 0 o.o 4 • 11 1 -4. 11 I 
1020 79.fJCO 53.00') o.o 3.807 -3.807 
I ~21 eo.ooo 50.00(} o.o 4. 381:' -4.3d6 
1022 8\.000 52 .00,:1 '.) .o 3.558 -3.55 8 
102 3 78.000 54.000 o.o 3.774 -3. 774 
l 024 79.')00 56 • '.)00 C • () 2.908 -2. 90 8 
1025 76.00C 58.oon c.o 3.035 -3.035 
J0;:>6 77.000 61.00'.l (). 0 1. 853 - lo 853 
10 ;,7 74.000 61.000 0 .o l. 893 -1.893 
102? 74 • 000 67.QC() o.o 0.672 -o. 672 
I 02 9 71 .ooo 69.000 o.o 0.648 -C.648 
1030 1:>.000 72.000 o.o -0.335 C.335 
1 'l3 I f<;.'100 ~'.1. oco o.o -0.122 0.1~2 
1n~2 70.COO 76 • coo 0 .o -0.976 0.976 
10 33 67.000 77.000 c.o -o. 794 c.794 
I 0'.'14 68.000 81 • 00 0 0. o -1.652 1 • 652 
1035 1::4.000 83.000 o.o -1.544 1 • 54-4 
1036 t~.ooo 87.000 o.o -2.086 2• OA6 
t,)37 t2.000 87.000 o.o -l.B42 1. 84 2 
1038 C3 .OC'.J 'lloOOO 0. o -2 • I 7 3 2.1 73 
t c~q 60.000 91 .ooo o.o -1.966 1.960 
104" E2.01'0 95.000 o.o -2.127 2 • 127 
1041 57.000 95 • 00 0 o.o -1 • 833 la833 
lJ 42 150.000 qs.oo,J o.o -1.966 1.966 
1043 54.000 qq. Q()() o.o -1. 551 l • 5Sl 
1044 57.COO l 02 .O!JO o.o -1.€44 l. 61,t.4 
104 5 52.0UO 102.000 IJ • 0 -1.291 1.291 
1~4:) 54 .COfJ 107.0('0 o.o -1.163 1. 163 
1047 89.000 53 • 000 o.o l.2A5 -1.285 
104,"I 90.000 50.000 o.o 1 • 701 -1 • 701 
l 049 <;t .ooo 57.000 c.o 0 .163 -0.163 
1051") 94.000 52.000 o.o 0.490 -0.490 
105 ! 97.".}00 46 • 000 c.o o.s19 -0.819 
1052 IO'l.CQ() 40.000 o.o 0 • 931 -0.931 
1c 53 l 04.000 34.000 o.o o.s7s -0.575 
1054 92.000 ss.ono o.o 0.339 -0.339 
lr55 9:J.000 53.000 () • 0 o.so2 -o • 50 2 
1056 96.COO 46.000 o.o l • 036 -1.036 
M57 tC0.000 3 9 • 00 0 C • IJ 1.046 -1.046 
1058 103 • '.)00 33 • 00 0 o.o O.AS4 -o.884 
1059 9~· .ooo 57.000 o.o 0.308 -o. 308 
1C!60 '1'2.000 53.000 o.o o.oso -0.680 
lll61 96.(''10 45.000 o.o l • 190 -1 • l <JO 
Ho? 99.000 39.000 o.o 1.2g1 -t.291 
I 063 103.000 32.Q()!) o.o c.959 -c • 959 
1064 90.QOO 5'5 • 000 o.o 0.488 -0.488 
1065 <;).000 49.000 o.o 1.19g -1.1g9 
210 
TABLE I 8 CCNT!'IUEO 
pQ[\lT Fr!NT L::JCl\T ION INPUT SURFl\CE SU fiFACE 
NO• X-COORD Y-COOP::J Z-VALUE VALUE RE~IDUAL 
1066 96,0')0 43,')0') ,:: • 0 1. 4,c,q -I ,499 
1C67 99.000 37,0')0 C • -0 1•523 -t.!;.~J 
106 8 102.01"\0 31 • 00 0 0,0 I ,280 -1,280 
pt,9 I CS ,NlO 32,000 0,0 0,488 --0.438 
I ~7 () IO'l,000 28,0CO o.o 0,060 -0,060 
1071 112,000 23,000 0,0 -0.4f33 0,483 
1072 90,000 54,00() o.o 0,871 -0,871 
10 71 ,;1, 000 50.00') 0,0 I, 463 -t.4~3 
1074 ,;2.00!l 50 • 00 C 0,0 1,236 -1,236 
1075 92,COO 47.000 0 .o 1,816 -1,816 
1076 94,000 45,00') 0,0 I, 677 -1.677 
I 077 g5 ,00 0 41,000 c.o 2,070 -2, a 70 
I") 7 8 c:7.000 40,000 0,0 1,677 -1,677 
1!179 '97.000 36,000 0,0 2.178 -2,178 
10811 100,00(1 34,000 0,0 1. 5b3 -1. 56 3 
!OR I 101',000 30,000 0,0 I, 861! -1,868 
1082 102,000 30,000 0,0 1,346 -1 ,346 
!08 :3 102,000 27,000 a.a 1.sos -1,505 
1084 1 05 , 00 0 2611000 0,0 0, 820 -n.e20 
!OBS 105,000 23,000 0,0 0.<143 -o, 943 
!186 106.000 24.000 0,0 o. 678 -0.678 
1087 1C9,'.l00 22 .oo,, o.o 0,128 -0,128 
1088 109.000 2 l • 00 0 0, 0 0 .178 -0,178 
10139 IC4,000 31 • 00 '.) c.o 0,785 -0,785 
1090 IC7.000 27,000 0 .. o o'.).319 -0.~19 
10'l1 112,000 22,000 o.o -0,437 0,437 
1092 104.000 3/J .ooo 0,0 0,848 -0,648 
IO'l3 t'l6,00'J 27.00'J o.o 0,542 -o. 54-2 
1194 111,000 22.ooc l). 0 -0.259 "· 25'9 
j(l'l5 110,000 21.000 o.o -o .o 19 0,019 
1096 112.0~0 19,000 0,0 -0.267 o.~67 
1097 114,COO 19 .con 0,0 -0,600 0,6'.lO 
109.~ 11.3,000 20. r:io o a.a -0,5C1 0,501 
109'l 115,00'.) 19.000 0.0 -a, 751 c.1s1 
11 co 117,000 18,000 c.o -0, 954 0,954 
110 l 115,00'.l 20.00') 0,0 -0,811 C • 811 
1102 124. !"O() 13,000 0,0 -1.106 I , I 06 
11('3 121',0(lO 14,000 o.o -0,909 0,909 
11 ('4 120,000 16,000 0,0 -1.122 1.122 
1105 105,001) 2:1, 000 o.o 0, 980 -0,'lBO 
1106 1(19.00() 20, ()() 0 0,0 0, 231 -0,231 
ll 07 112 .co0 1 B • 00 0 o.o -0, 196 0,196 
II O 'l 113,000 1 7, OC 0 0,0 -0,998 0,998 
111)9 113,('()0 t7.C,(1Q a.o -C.284 0.284 
1110 114.000 15,000 0,0 -0.243 0,243 
11 I l 117.DOO 16,000 0,0 -C.785 0.785 
1112 118,000 14,00•) 0,0 -1) • 682 0.682 
111 3 106, ')00 21,l'H):) 0,0 0,801 -0,801 
1114 I 09, )0 0 l 9,000 0,0 0,289 -0,289 
ll 1 s 111,COO 1 8 • 00 o o.o -0.019 0,019 
1116 ltQ.(}0·) 17,0CO o.o 0,240 -0,240 
1117 1 06 • :}':0 t9.cr:--,~ o.o 0,886 -o, i:\86 
ll!.:l IC7,000 18,0(.0 0,0 0,739 -0.739 
111 o 112,000 15,Cf\O 0,0 o. C:83 -0.083 
1120 11a. ooo 13,000 0 ,0 -o .5~9 0,539 
11 2 I 124.:)0'() 12, 00 <"l 0,0 -0,'l68 C,968 
1122 lZ:4.0JO 11,000 0,0 -0,804 0, !:1()4 
1123 120.000 12 • OD "l 0. 0 -0,612 0,612 
112 4- 122.000 11 • QC 0 ('. () -o. 636 o. ¢36 
1125 120,000 I l , CC 0 o.o -o .425 0,425 
1126 119,"00 11 • 00 0 0,0 -0,307 0 .. '307 
112 7 117,000 11,000 0,0 -1), 04 7 0,047 
11 23 114.0CH) 12.000 0,0 0, 194 -0,194 
31 1 
TABLE -- l 8 CONTtNUED 
P'.Jl NT ~Cl NT LOCATION INPUT SURFACE SU1'F .ACE 
N:J. X-CGQRI) Y-COOR:> 2-V,ALUE VALUE RE!: ICUAL 
11 29 114.000 13o0CO o.o 0 • 028 -0.028 
I ! 3 0 119.000 12.000 0 .o -0.497 0.497 
l 131 117.00'.) 13.000 o.o -0.408 o.408 
1 ! 3?. 109.COO 13,00r) o.o o. 823 -C.823 
1133 112.000 12.000 0,0 0.501 -0.501 
1134 113.f'OO 13.000 o.o o.1s3 -0.183 
1135 1 oa.ooo 1s.ooo 0 .o o.771 -C.771 
11 36 111,0('0 13.000 o.o o.so2 -o • 502 
l J 37 113.000 14.000 0,0 o. 041 -o. 041 
1138 10'!.COO 13.000 () .o o.981 -0.<;81 
1139 106.000 14.000 o.o l • 191 -1 • 1 Qt 
! 140 104,000 15 • 00 0 o.o 1.436 •1,436 
1141 I 03 .OOO 15 • 00 0 o.o 1 • 588 -1,588 
1142 1oc.ooo t A• OC 0 (' • 0 2. 032 -2. 032 
1 ! 43 110.000 15 • 0() 0 o.o 0.423 -0.423 
1144 1C7.COO l 7 • 00 0 0 •. ') c. 7ct;8 -0.7Q8 
1145 104.00(l 18,0'lO o.o l • 319 -1.319 
1146 IO O. 00 0 22.000 o.o 2.083 -2.083 
1!47 es. r,on 49.00') o.o 3..254 -~.254 
! 1 48 86.000 46.0()0 0 .o 3,684 -3..684 
1149 88.000 52.00I) o.o 1. 739 -1.739 
11 50 90,000 48.000 o.o 2. 128 -2.128 
1151 ea.coo 46.000 o.o 3 • I l 0 -3 • ll 0 
11 5? 87.000 50 • 00·) o.o 2.463 - ?. • 46 3 
11 5 3 e6.ooo 50.000 o.o ?. • 731 -2.731 
l ! 54 S7.000 46.000 o.o 3. 396 -.3 .396 
1 l 55 84 .. :)00 48.COO () • 0 'J • 785 -:1.785 
1156 €6.COO 44.000 o.o 4 • 114 -4.114 
I I '57 91 .ooo 48,000 (; • 0 1. %-.! 71 -t.871 
11 5,1 S4.')00 42.000 a .o 2.186 -2.1'36 
11 "'9 <;6.000 37,00() n.o 2. 3,\3 -2 • 343 
11 61") 99,000 31 .ooo o.o 2.072 -2, 072 
1161 I 03. OC'O 25.00V o.o 1. 337 -1.337 
11 6? 90.0rJO 4 7 .oc 0 (' • 0 2. ~3q -2,339 
1 1 6:3 89.0()Q, 45.0t!O c.o 3.037 -:?.037 
11 f,., 93.000 4?.oOOO o.o 2.464 -2.464 
I 1 6>'\ SI • 000 400000 o.o 3. 371 -3. 371 
1165 ss.oco 38.0CQ o.o 2.soo -2.soo 
1167 93 .'lOO 36.00'l C' • 0 3.323 -3.323 
! 1 6 'l <;7. 00 0 34.00'J 0 .o 2.384 -2.384 
1 169 96.-000 31.000 c.o 2,892 -2.892 
I! 70 100.000 27.00'l o.o 2,011 -2.011 
11 71 99.000 26.(100 o.o 2.289 -2,269 
11 72 I 03 0000 23 • O(") (; • 0 ! • 400 -1. 400 
11 73 101.000 23.000 o.o 1 .1357 -1.857 
1174 !C5.000 21 • 000 0 • 0 1•01 5 -1 • 01 5 
11 75 sa.ooo 45.00') 0,0 3,325 -3,325 
11 76 90.')00 39,0()0 0 • (} 3.816 -3.816 
l ! 77 <;4.000 34 • 00('! o.o 3.235 -3.235 
! 1 7 <, -;5.000 31.000 0 .o 3 o 165 -:3.165 
I! 79 '.i 8 • co 0 26.000 0,0 2. 535 -2 • 535 
1180 I 03 oOCO 20.000 0. 0 t.466 -1.466 
I !'l ! eA.COO 43.000 o.o 3.728 -3.728 
1182 SO.'lOO 38,000 0. 0 3. <;54 -3.g54 
118 3 <:3.000 33.000 o.o 3. 594 -3.594 
11'14 96 • Q(\1) 27.000 o.o 3. 016 -3, 01 6 
11 85 99,000 23 • oc 0 o.o 2,305 -2.305 
11 'l6 f:7. 000 44,000 o.o 3,823 -3.823 
11 87 90.000 3 7 • 00 0 o.o 4.()77 -4.077 
I l !,8 <;3.QI)') 31. 0'.)0 o.o 3 • 700 -3.700 
11 '39 97.000 24.000 0. 0 2,758 -2,758 
l I 90 I 01 • 00 0 19.0"0 o.o 1.868- -1.868 
11 Q 1 10.r:.000 16.000 0. 0 t .044 -1,044 
.::t 2 
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' P!J IN T <'0IN"f if L CJC I\T l(JN INPUT SURFACE St; FF ACE 
NO. X-CLOR') V-CO'.JRiJ Z-VALUE VALUE RE~HlUAL 
'3T 
11 9? B6.COO 43.0;jt) o.o "· 312 -4.312 
11 '-:1::! 38 • 000 3,9 .oo Q o.o 4.397 -4.3g7 
11 'l4 91 .ooo 33.000 o.o 4. 140 -4.140 
! I 95 <;5.000 2 6 • 00 '.l o.o 3.244 --.3 • 244 
1196 l(;CT.000 19.000 0 .o 2 .049 -2.049 
1197 106.000 I 5 • 00 0 o.o 1. 112 -1.112 
1198 82 .ooo 50,')0() o.o 3.833 -3.833 
1199 Et.con 49.000 0,0 4 .375 -4, 3 75 
1200 e2. ooo 46.000 o.o 4,827 -4,827 
12'0 I 84.000 4-6.000 0,0 4,260 -4 • .260 
1202 84 ,·100 42 • 00 0 0 • (I 5. Of5 -5.065 
1 2 03 86,000 42 .0')'.l o.o 4.498 -4.4SH3 
1204 E5.('00 4 o. 000 0,0 s.101 -5. 10 l 
1 ~ fi S 87.000 39.()('0 o.o 4. 692 -4.6-82 
1206 87.00Q .~6.000 o.o 5,003 -5.00 3 
1207 <;0,000 33 .OO".l o.o 4. 404 -4.404 
12 08 89 • coo 32,000 o.o 4.680 -4.686 
12()9 <;2.000 27.000 o.o 3.931 -3,'Cl31 
121 !J 92.l"OC 30.0~f"I c.o 3,<;80 -3. 980 
1211 <;5.COC 2s.oco o.o 3+217 -~.217 
l'.~ I 2 S5.00D 22,000 {). Q 3.056 -3.056 
121 .1 ~7 • 000 22.0f:") o.o 2,695 -2. 6~5 
121 4 '97.COO 20.00".l 0.0 2.595 -2, 595 
1215 ;;s.000 19.01" 0.{'I 2, 384 -2. 3 84 
1?16 :::H.~. 000 120.000 o.o -0.491 0.4Ql 
1217' 36.COC 119.00() c.o -o. 215 0,215 
1.21 f:l 3'l+OOO 115.000 o.o o. 146 -0.146 
1219 41.<J•)O llo.OCO o.o -1. ! 45 0+145 
l'>2f\ 43.Q"'I~ 113.00'l o.o -0, 164 C.!64 
l '.'21 41 ,0')0 113.00J 0 .o ').073 -0.073 
12?? 44,000 111.000 o.o -0.225 o.:t2s 
1223 33.C'OC 118.0)0 c.o c.2s6 -0,256 
12 2ft 36,00Q 118.000 0,0 -0.009 0.009 
12~5 35.0"0 115• OCH') I'.'. 0 o.674 -c.674 
1??6 .3 9 .. 000 114,000 o.o 0.252 -0,252 
1?27 38.0CO 112,0(•0 o.o 0,612 -o, 612 
P2"! 43, Ol)O 111.'.lOJ v.o -0,095 0,095 
1229 40.000 111 , 00 0 0 .o 0,360 -0.31'>0 
1230 32 .'JOO 117.0CO 0,0 O.E31 -0,631 
I"'' 1 27,000 117,000 o.o I, 248 -1.248 
1232 31 .1100 114,000 o.o 1. 533 -1,533 
1?33 35.000 114.003 ~.o 0.847 -0.847 
1?31~ 35.000 1 l l • 00 0 0,0 t.300 -1. 300 
12.35 40 .01)0 110,000 o.o f') • 431 -o. 4 31 
1 :> 3 c 46.l'lOO 1 IO , 00 (I o.o -c .452 0.-1.52 
12 37 48.0C'O 1C7.000 o.o -().721 0.721 
12.3'l 51.000 1 03 • ')00 o.o -1. 158 I+ I 58 
123q :::4.CQC 98.00'.) o.o -1,550 t .550 
1240 57.010 94.000 0,0 -1.805 t. 805 
1241 60.000 90,000 o.o -1, 902 1,902 
1242 c?,ooo '16,000 0,0 -1.729 1,729 
1243 63.")(":0, 84 • 000 c.o -1. 577 lo 577 
I;;> 44 t':C,000 86,000 0 .o -t.479 1 .-4·7g 
1245 56.0~0 gc,.ooo o.o -1 • 38Q t.389 
1246 5?. 000 94.000 o.o -1,094 ! .094 
1247 49.00 0 97,(100 o.o -0,744 o.744 
12 4'l 46.oc, 100.000 o.o -0,303 Q.303 
1249 ~o. ooo l 00 • 000 o.o -1,027 J.:)27 
12. 51) 42.000 l '14,000 0,0 0.361 -0,361 
P51 46,000 104,000 o.o -0.427 0,427 
1252 38,000 1,1a.oco o.o 0,984 -0,994 
1253 26. 00 0 I 17,000 0,0 1, 370 -t.370 
1254 24+ 000 l l!S. 00 () o.o 2.l'l26 -2.'.)26 
! 
:, ~ 
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Pfll'I T PCINT LCJC~TION INPUT SUP.FACE SUFFACi: 
Nn. X-CCCRD Y-COOQD Z-V I\L\J E VALVE RE~ !DUAL 
1255 27,000 114,000 0,0 2,252 -2.252 
u>S6 30 .ooo tl4,000 o.o 1.71.3 -t,713 
1257 31.000 111,00'> o.o 2,154 -2.154 
12 5!3 ~.4 .CO!) 111,000 o.o 1. 507 -I , 507 
1259 37,000 110,000 0,0 1,009 -t.009 
126') :!8.000 I 09, 00 0 o.o 0,898 -0.898 
1261 37,0CO 108,000 o.o 1. 205 -1,205 
1262 41, 000 1 {l4 • 0-00 0,0 0, 583 -0.583 
1263 45,000 10(• .ooo o.o -0,095 0,095 
1?64 ,~g:.ooo 96.000 o.o -0,663 C,683 
1265 :'3,000 92,000 o.o -1,0'19 1.099 
1266 57, '.)00 89,000 o.o -1. 430 1. 430 
1267 61,000 85,000 o.o -1.471 I• 4 71 
1268 c3 ,O':IQ 83,000 0,0 -1. 422 1,422 
1269 65,000 80,0'lO o.o -1, 145 1.145 
!270 67.000 76,000 o.o -0,561 0,561 
1271 64 • coo 78.000 o.o -o. 565 0, 565 
1272 t:,0 • 00 0 81,000 0,0 -0,581 0,5!11 
1271 56,00/J 85.QCO 0. (I -0,673 o. 673 
1?74 5?.000 90 ,0/J'.l o.o -0,692 0,692 
1275 45.000 97,000 0,0 O,O'lO -0.090 
1276 38.000 104,0'JO (I • 0 1.2Q4 -l.294 
1277 13.000 109,000 c.o 2.015 -2.015 
1278 23,000 115,000 o. 0 2,564 -2,564 
I? 7'i 28.000 111.Nl<J 0. i) 2.814 -2,EI4 
121D .:;2.noo IO 7, O<: 0 o.o 2.518 -2 • 518 
1281 25,000 l 15•000 o.o 2.?62 -2,262 
l 2P.2 31.000 11 C,000 0 .o 2,329 -t:.329 
12 '33 35.000 1,15,()00 o.o 1 • <; 66 -l.<;66 
P84 4 o. 0:::)0 110,CO:J o-. 0 1,074 -1,074 
1285 45,000 05.000 c.o 0,253 -0.253 
l~-3f1 50, coo 90,000 o.o -0,292 0,292 
1287 55.COO 13:> • O OD ,.o -c, 488 0,488 
1288 60,COO '30,00'> C,O -0.355 0,155 
1?89 65 • 00 0 76,00J o.o -0.238 0,238 
1290 i;e.coo 74.000 c.o -0.219 0,219 
1291 70,000 71.0('0 c.o 0.253 -0,253 
1292 C 5 • CC 0 74,000 0,0 0.301 -0,3'!1 
1293 34,0CO 103.0('0 o.o 2,400 -2.400 
1?94 37,COO I 00 ,0'1"1 0,0 1,841 -J.841 
1 ;:,95 42,1)0() 95,000 0 .o 0,965 -0 .<H:,5 
1296 47,000 90,000 0. (I C,353 -0.353 
l:?q7 52,000 34 , 000 o.o 0. 295 -0,295 
12'19 57,000 80,0CO 0,0 0,201 -0.201 
!29<J ci.oc.o 7t,, 000 c.o 0.485 -c. 4€5 
1 ,.on ~,4,000 75,0('0 0,0 0.205 -o, 20 5 
13Gt 60.000 78, cc 0 o. 0 C • 1 36 -0,136 
130:> 5'1,000 85,000 o.o -o .100 0,1'.lO 
1303 52.COO 86.COO o.o -0,082 o.oa2 
1304 33 • Oi:'10 106.000 c.o 2.37g -2.379 
131) 5 38,000 101,000 0,0 1,510 -1,510 
1306 43.0('() 96,000 0,0 0,€37 -o. 637 
l 107 4B.f,CO 90. 010 0,0 C.134 -0.1,4 
13 () R !-1.000 87,000 0,0 -0.051 0,051 
13<'9 31.000 106,000 0,0 2,892 -2,892 
1310 35.000 101,COO c.o 2.2q2 -2.292 
111 I 41,000 95,000 0,0 1.210 -1.210 
1312 48.0C.0 87.00 0 o.o 0.581 -0.5fll 
131 3 55, 00•] 30.000 c.o 0,589 -0,5'39 
131 4 60.000 76, (IJ 0 0,0 0,677 -0.677 
1 '~ 15 32,000 I 04 ,000 o.o 2. 840 -2.840 
1 J l ~ 35.000 100.000 o. t) 2,365 -2. '365 
LJ: 1 7 -40.000 94,000 o.o t.544 -1. 544 
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PO 1,; T PO! NT LOCAT{ ON INPUT SUf<FACE SU~FACE 
NG. X-COORO Y-COORD l-VALUE VALUE RE ~IDU!IL 
131e 46.00') B8 • 000 o.o 0 •. 358 -0.858 
l'J I 9 ;;2.oco 82.()JO o.o 00717 -0,717 
l '12 .J 560000 71:loOOO OoO Ooqo3 -Oo91)3 
1321 6 Co 000 75 oOO 0 OoO 0.96.3 -0.963 
1322 630000 75 oOO 0 OoO 0 • .389 -Oo389 
!3?3 2G.OOO 1osooon 0 oO >0129 -~.129 
1324 3~.000 103.0CO 0,0 2o 929 -2.g_~9 
1325 37. 000 97.000 OoO 20056 -2.056 
1321'> 42o0•10 91.'lOO o.o !.367 --1. 367 
1327 480000 85 oOO ,) o.o 00927 -c. 927 
l ;1;:, 8 54,000 79,000 o.o 1. 0 32 -1,032 
1.329 6 C ,000 74 • 000 OoO 1,259 -1 o::>59 
1 ~ 3f' 64 oOOO 73,000 0,0 00781 -0.781 
1331 670000 72 o 000 C .o 00509 -0.509 
1332 1:3 .oo 0 72 .ooo o.o lo 282 -1. ~82 
J:,l3'1 so.coo 75o0C'l c.o l • 351 -1.351 
1334 E2o000 80,000 o.o l, 176 -1.176 
t:l35 47.000 86 .oc 0 o.o Oo<l60 -C.<;60 
1:135 44> • 01)0 90 .CC'·J o.o Io 255 -1.255 
1337 3<lo000 94.000 o.o 1. 788 -1.788 
1338 :;5.100 98,000 o.o 2,500 -2. 500 
1339 31.000 104000".l o.o 3. 103 -3.10.3 
I 34'l 28.000 109.000 o.o 3.205 -3.205 
1~41 68.000 71,000 o.o 0-.617 -0,517 
1342 70.IJOO 69.00J c.n 0.837 -c.e37 
1343 65.00!) 71 .ooo Q .o I o 1 qg -1.199 
1344 66 ,.(h)O 69,000 o.o lo 637 -I • 63 7 
l ~45 tot .coo· 71.0IJO o.o , • q95 -t.995 
1346 6C. 000 73,000 0 o 0 I• 562 -1.552 
1347 56.000 74.C(H) o.o 2.024 -2. 0~ 4 
1348 55.'lC'Q 77.000 o.o 1.364 -1.364 
1349 s1.coo 79.00'l 0,0 1. 605 -1,605 
135'l SC• 000 8?.001) 0,0 1 • I I 5 -t.115 
1351 47o0CO 93.()00 OoO 1.501 -I 0501 
l:l52 45,0QO 87.000 o.o 1. 225 -1.225 
1353 41.000 890000 C oO lefl!9 -1,919 
1S54 40.000 92.0'lO o.o 1. 730 -1 • 730 
1,55 84oOOC 56.001) o.o 1 • 68Q -lo689 
1'56 37.C"O 94 o 000 0,0 2.273 -2.273 
1357 32. • 000 102 oOOO o.o 3,010 -3.010 
1,58 71,cOO 68.000 o.o C • 94P -o. 948 
1359 70.000 67.001) o.o le462 -1,462 
1360 6 7 o ()0 0 67,000 OoO 20091 -2. 091 
1 '161 ~4.000 6 9. 000 o.o 2,047 -2.04 7 
1362 60,000 710000 OoO 2,190 -?. • l 90 
l 363 ~5. coo 74,000 0 oO 20205 -2. 2'l5 
1364 50,()00 79,000 OoO 1,789 -1.789 
1365 45,000 84 .('1)0 o.o 1,709 -1,709 
1366 41,01)0 Sfl,000 0,0 l ,<B6 -1,936 
1"l67 37,000 93,000 1J. 0 2.347 -20347 
13 68 34 o 0'.)0 98. 00 0 0 oO 20758 -2. 75A 
1369 29.COO 106.0CO 0,0 30405 -3,405 
I 3 7'! 72 o 000 c,ooo o.o -11.720 11.720 
L17! 65,('00 57.00'l 0 oO 2,509 -2.509 
1372 58.000 71,000 OoO 2.507 -2.567 
1.37, 52 • 000 76 oOOO J,0 2,181 -2,181 
l:,l74 45,000 fl3,000 OoO Io 881 -1 • 881 
1375 40.,100 38.000 c.o 2. 142 -2ol42 
1376 35.lJ\'10 96 • 000 0,0 2,628 -2,t:28 
1377 3;> • 000 101,000 o.o 3. OA4 -3. 0-94 
1178 7,,000 65 .ooo 0 .o 1.474 -t.474 
1379 720000 £4. ()Q1J o.o 2.010 -2,0!0 
1380 69,000 65 ,l)O J o.o 2.334 -2,334 
~15 
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Nfl • X-CCORO Y-COORD Z-VAL\JE VALUE i<E SI DUAL 
1:, 81 64.COO 67.0'" o.o 2,716 -2,716 
i :"8 2 S8.00() 70.00~ o.o 2,£81 -2,881 
!.VU ~2. 000 75.000 (). 0 2. 444 -2,444 
13.84 4f>,000 81,001) 0,0 2.06Q -2,()69 
1385 41,000 86, ooo 0. o 2,179 -2 .t 79 
1386 37.000 92.000 0.0 2,422 -2,422 
1187 3;! ,000 98,000 o.o 3,013 -3.013 
1.:rns 30,001) 104.1'.1(10 o.o 3.364 -3.3€4 
1389 74,000 !'i 1 • 00 0 0 .o 2.sa1 -2.341 
1390 73,000 6.3 • 1'0 I) 0,0 2, 115 -2 • 1 I 5 
P91 71.000 62.000 C-. 0 2. 902 -2,902 
139? b7,000 65. 000 0,0 2.767 -2.767 
1 ·,,n 65 • 000 65 • 00 0 o.o 3. 1-90 -3,190 
I J94 er:.ooc 68. 000 o.o 3,161 -3,161 
1395 52.000 74 • 00 ".l o.o 2. 711 -2,711 
1396 46,000 RO .000 o.o 2,263 - 2 • 26 ~ 
1397 40.0".)0 86,000 o.o 2,3f>6 -2 .,"J6b 
lcl98 36.(\00 92. 00 0 C,. 0 2. 646 -2,646 
1.J '>9 31.000 101,0(11) o.o 3,345 -3.345 
1400 75,000 59,COO o.o 2.g57 -2, ~5 7 
1401 76.COO 56 .000 ('. 0 3. 672 -3.672 
1402 7G.OOO 59,000 c.o 4 • 144 -4.144 
1403 70,000 52 • o,:,o o.o 3, 13 I -3.131 
1404 E3,COO 54.000 c.o 3.-926 -~.926 
1 t+()::i 6 1 • oc 1' 67.000 0,0 3,303 -3,30.3 
1406 56,Cl)O 66 .oo I) 
0 ·" 
3.821 -3'.1321 
11+07 55.000 71,0GI) o.o 3.083 -3,083 
14•)8 51,0QO 73.0CO 0,0 J, 120 -3.120 
1 t+t:;9 48.000 77 • 000 o.o 2.5Rl -2,5'31 
1410 43.000 81 .Of)O o.o 2. 551 -2,551 
1411 40,000 'ls.coo o.o 2.481 -2.481 
1412 36.COO 91,000 o.o 2,712 -2,712 
1413 31.')~0 t{'('.~00 ('. 0 3.409 -3.409 
1414 2e. noo 107.'100 o.o 3,525 -3.e2s 
1415 27.000 110.01'.'IO o.o 3. 248 -3.248 
1416 77.000 55 .oo 0 o.o 3. 729 -3. 72'l 
141 7 71 ,00() 58,000 o.o 4.246 -4 • 246 
14 I 8 €3,000 63 • OQ 0 o.o 4. 257 -4.257 
1419 5-~ • coo 10.000 0 .o 3,655 -3.1555 
1.t..20 45 ,OC·O 78,000 o.o 2.793 -2, 793 
14?1 41,000 83,000 (', .o 2• St,4 -?.,564 
14.22 78,000 53. QI"! 0 o.o 4,073 -4,073 
142 3 E5.000 75,0()0 (). 0 1.<:>19 -t.SH9 
1~24 76. 000 53.0CO o.o 4.596 -4.596 
1 lt25 71 , 000 56,000 ('. 0 a.. R90 -4.890 
t {!<6 70,'l()Q 58.Q01 0,0 4.475 -4.475 
14?7 66,000 S9,0(':J (:. 0 4 • 9<'ll -4,991 
14?-8 64 .. COO f.? • ()'J 0 c.o 4.39g -4.J9q 
1429 EC,00'.l 64,000 o.o 4.448 -4,44il 
1430 es. '.10 o 68.00Q o.o ;i,<;Se -3,<;58 
l 431 so.coo (\6 • ()') 0 0 .o 4a406 -4. 406 
1432 !'2.'.)00 69,000 0,0 4.034 -4,0.34 
14.3.3 50.000 12.000 o.o 3.4<;5 -J.495 
1434 46.'100 76 • 000 0 .o 3.057 -3.057 
J /~35 4 t • ('lcQ 0 82,000 o.o 2.6G5 -2.695 
1436 37.COO Nl • 0 'J.'.I o.o 2.7<'7 -2.7?.7 
l4'l7 3.'3 .. (;00 96• Ot,f') o.o '.l, 119 -3.119 
1438 79,000 52,000 0,0 4.0<;8 -4.098 
1 i.39 77.000 52,000 C ,0 4. 630 -4.t:30 
144•) 74.~0f) 5A • CC Q 0,0 4,798 -4, 798 
144 l i:.9.COO 5 7 .oo 0 c.o 5,016 -5.01.6 
1442 f:2.100 61 • cc 0 c.o 5.065 -5.065 
1443 54.000 6 7. 00 0 C, • !) 4,356 -4,356 
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TABLF' -- 1 8 CONTINUED 
F•'"JINT FCI NT LOCATION INPUT SURFACE SUJ:;FACC.: 
\I 'l • X-COOPD Y-COOPD Z-VALUE VALUE RE !c !DUAL 
144-(i 4.3.0CO 78.000 o.o ,3. 026 -3. 02 8 
t44S 48.000 72. ooc o.o 3. 691 -3.691 
1446 J9.000 84.00·1 o.o 2.751 -2.751 
1447 35. oo a 91 .oo 0 ') • 0 2.921 -2.921 
]448 79.000 51.000 o.o 4.382 -4.382 
1449 74.C'JO 53.000 c.o 5.096 -5.096 
1450 68.000 56.000 c.o 5.529 -S.529 
1451 59.000 62 .oro (\ • 0 5.189 -5.139 
lit, 52 51 .ooo 68 • 00 0 0.0 4.367 -4.367 
I !+53 43.000 77 • 00 0 o.o 3.185 -3.185 
14-54 39.('0') a::1.000 o.o ?.854 -2.€54 
t ,i 5'i 35. 000 90.000 o.o 2.976 -2.976 
1456 ED .IJOO 49.000 o.o 4.651 -4.651 
1457 77.000 51 .00'1 o.o 4.913 -4.913 
145,9 7?.f'OO 53,000 0 • 0 5.565 -5 • 5:>5 
! 45-'~ 65. on 0 57.000 o.o 5.776 -5.776 
1 460 59.1)0,J 61 .CC') c.o 5.468 -5.468 
14 61 49.(('.0 69.000 0. ".l 4.266 -4 •. 266 
14 6~ 81 • r.:oc 47.Q('') o.o 4.873 --4.~73 
1463 78.COO 49 • 00 I) o.o s.t-'37 -5.187 
1464 72.000 5?.000 o.o 5.842 -5.842 
1465 -C-4.000 5 7. 00 0 0 • I) 5.932 -5.932 
1 /i66 55.000 63.000 c.o 5.302 -5.302 
1if-67 48.001') 70 .ooo (' • 0 4.110 -4.tlO 
l'-'68 44. l")O ("') 75oOC') o.o 3 .425 -J.425 
11+69 40.000 81 .,100 c.o 2. 94 7 -2.947 
14 70 E4 • '.JOO 41 • 00 0 0 .o 5. 22 ~ -~.?,28 
16 71 82 .O C'O 45.0('') o.o 5. 045 -5.045 
14 7? eo.oc,o 47.000 '). 0 ~.146 -5.146 
14 73 77.000 48. Ofl') o.o 5.690 -5.6':'JIO 
1474 76.000 46. nee o.o 6.359 -.f.359 
14 75 80.00C 0.3.000 o.o 5.-;53 -s.gs3 
1, ... 76 79.000 43.('00 o.o 6. 1 g4 -t.194 
1477 78.')00 42.0~0 34 • 00 0 6.557 ~7.443 
14 78 81 • 000 39.000 34 • 000 6.217 ~7.'783 
14.79 86 • 0-)0 37.000 34. 000 5o I 80 ~8.S20 
1 48" es. oo o 3-g.000 34.001 5.233 ~-~- 767 
148! 82.000 41 • 0(1 0 34.000 5.755 2 8.245 
1482 54. ,oo 62 .oc 0 ""14. 00 0 5.579 C:8.421 
14 'l 3 ~2 .. 000 64.000 o.o 5.211 -5.211 
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TA i3L E I g 
I t\PUT CATA AND RES I DU AL VALUES FiJR PL ATE 10. 
I\A STE EANK MATERIAL 'X' 
CAT A POINT LOCATION IN SYMAP COORDINATES ( SEE PLATE 131 
1/ALUES IN PERCENT 
P8I NT FC! l NT LOCATION INPUT SURFACE SURFACE 
NO. X-C (CPO Y-COORD Z-VAL-.JE VALUE RE~IDUAL 
I 51.000 148.000 o.o 3.968 -3.q68 
2 I I • 00 0 120.000 a.a 4.356 -4.356 
3 6.000 114.000 c.o 1•408 - I• 40 8 
4 ~o.coo 136.000 o.o 4. 1 0 I -4.101 
5 12.000 117•000 o.o 2.468 -2.468 
F, 21.000 I 16 • 00 0 a.a o. 853 -0.853 
7 23.00') 116.000 o.o 0 • 56() -0.560 
B 33.000 127.0()Q o.o -0.478 0.478 
q :is.coo 127.000 o.o -0.920 C. 920 
1 0 75.000 130.00!".' o.o -10.745 10. 745 
I I 50.00() 137.000 o.o -0.246 0.246 
l 2 5 7 • 00 0 140.000 o.o -0.099 0.099 
I 3 57.COO 141oCOO o.o -o • 13 2 0. 132 
14 t • 00 0 110.000 a.a -o • 721 0 • 721 
I 5 2 q • 00 0 119.000 c.o -0.250 o. 250 
I 6 30.000 118.COO o.o -0.444 0.444 
I 7 34.001) 118.0C'O o.o -0.979 0.979 
18 33.000 121.000 o.o -0.889 0.889 
1q 40.CCr:'.I 124.00'J a.o -1.555 I. 555 
2C 40.000 125.00·'.l o.o -1.557 1. 557 
21 49.000 129. 000 (1 • 0 -0.797 0.797 
22 54 • ')00" 132.noo o.o o. 128 - 0 • 128 
2, 5c;.oco 138.000 o.o -0. IO? 0. 10 2 
24 60.000 137.000 o.o 0. 002 -0.002 
25 62.000 1 ~-5.000 o.o 0 • ~-65 -0 • .365 
26 39.000 122.000 c.o -1.4Q2 1.492 
27 46.000 125.000 o.o -I.228 1. 228 
2tl 58.000 133.0C,-() o.o 0.715 -0.715 
29 43.000 123.000 o.o - I• 4 71 1 • 4 71 
30 53 • 00 0 129 .ooo o.o 0.057 -0.057 
31 60.000 1:10.oco o.o 1.541 -1.541 
32 66.'1f'0 131.ono o.o 1. 433 -1.433 
3 3 c3. cco 134.000 o.o (),603 -0.603 
34 43oOOC 122.00·1 (\. 0 -1.437 1•437 
35 52 • 000 127.000 O.Q -0.0'99 0.099 
'.'36 58.COO 1,0.000 0.0 I • 153 -1 o 153 
37 45.000 122.000 c.o -1.260 J.260 
38 50.000 125.0C'O o.o -o. 503 0 .503 
.39 58.000 129.000 o.o 1. 285 -1 • 2 85 ,, () 46,000 122.000 a.a -1.135 1. 1.35 
41 53.000 126. 000 c.o 0. 203 -0.203 
42 1:2 .coo 130.000 o.o 1. 824 -1. 824 
43 47.000 121.000 C .a -o • 94 7 0.947 
,,4 56.000 126.000 o.o 1. 046 -1 • 046 
45 64 • oco 1:io.000 o.o lo952 -l.952 
46 44.COO 1?6.000 o.o -1.455 1.455 
47 48.000 I 2 7 • 00 0 o.o -o. <;55 o. -<;55 
t1, B 54.000 124.000 0 .o 0 • 576 -0.576 
49 6e;.coo 130.000 a.a 1. 868 -1.868 
50 68.000 129.000 o.o 2.013 -2.013 
51 63.000 125.000 o.o 3.057 -3.057 
52 57.000 121.C·OO o.o I• 61 6 -1.616 
53 55 • '100 123.000 o.o 0 • c;16 -o.g16 
54 51 • 00 0 120.000 o.o -1). 105 0 .105 
55 47.1JOO 1180000 o.o -C.829 00829 
56 54.000 122.000 I'). 0 0.653 -0.653 
57 57.000 120.000 o.o 1 • 63'7 -1.637 
219 
TAALE -- 1 9 CCNT! NUED 
P 1Jl NT P!:' I NT LOCATION INPUT SURFACE SUJ;FACE 
NO. x-cC'r<m Y-COOR:) Z-VALUE VALUE'. RE~ I DUAL 
58 c5.COO 125,0CO 0,0 3.4?7 -3,427 
5q c9, ooo 12a.ooo c.o 2,291 -2.291 
60 7() .on') 127,000 o.o 2,553 -.2.553 
61 68,000 126,000 o.o 3,301 -1.301 
62 6q • 000 123,000 0,0 4 • 281 -4,281 
6 3 71 , 000 121,00Q o.o 4,845 -4, 845 
64 73.000 123,0')0 o.o 3,735 -J.7,:5 
65 74,00/l l?.2,00/) 0,0 3. 908 -3,908 
66 81,000 115,000 0,0 4,139 -4,13<1 
67 82,000 114,000 o.o 4,023 -4.023 
68 87,000 !C8,QOO o.o 3.509 -3. ,509 
69 ~6.000 97,000 o.o 1 • 348 -1,348 
70 !C7,000 95 • 00 0 c.o -2, 848 2. 848 
71 109,000 82: .ooo 0,0 -2,509 2,509 
72 110,'H'O 81,000 o.o -2,921 2,921 
73 117.00-0 72 • oco o.o -2. 610 2,610 
74 123,000 63, oco 0 .o Q.419 -0.419 
75 124,000 62,0C"O 0,0 o. 219 -0.219 
76 129,0Q(l 56,000 0,0 0,e:42 -0.642 
77 72,000 120,000 o.o 5,089 -5,089 
78 81,COQ 110•000 0,0 6. 160 -c,160 
79 €5.000 117,000 0 oO -lo705 l • 705 
8'.) 89,00') 1040000 o.o 3.g99 -3,999 
81 69,000 122 ,OQ') 0,0 4,557 -4.557 
"32 e 7. ooo 124,000 0,0 3.905 -30905 
83 76 ,0·10 115,000 o.o 6. (}.30 -6. O"J-0 
84 1~.noo. 109,000 o.o 6,772 -6.772 
gc; 78,/JOO 124.0,:)0 0, 0 -Ool36 0.1:,6 
86 ec.roo 108.000 o.o 60729 -t, 72 9 
87 77,000 112.000 o.o 6,508 -6.5)8 
R8 70,000 120.000 o.o 5. C.133 -5.083 
89 7q. 00/) 108,000 ,3 ,000 6,805 ft-. 1 g5 
90 74 o ')00 115.0DC 33.QOO 6. 153 26,847 
c.1 C-6.000 124,00') 33 .oo 0 3. 794 ;:g.200 
g2 7<l~(OO 107,000 2C. 0 O 'l 6 • 8-44 13 • 156 
93 78.000 106,0')0 20,000 6.777 13,2?.3 
94 72,000 1 04 • 00 0 20,000 5,088 14.912 
95 70 .ooo 119,000 20,000 5.276 14,7?.4 
<16 60 • 000 121,000 20,000 4. 3 24 t5,c7o 
97 1:4, 000 124,000 20,000 3.442 15,558 
9'3 81,010 102000') 20.000 6,753 13,247 
99 86,0J/J q9 • 00-~ 20.000 6a543 13 • 457 
100 90,COO 9-0.000 20.000 6,132 13,868 
1 0 ! 100,00".> 82,00;) 2C ,OQO 5.537 14a4E"'3 
102 104,000 72 • 000 20 • 00 0 'i • 91 9 13,081 
IO 3 112,001) 67 • 000 20.000 7. 1 09 12,891 
104 111.000 62. 00 0 20 .o::i o 8.677 11.323 
105 118,000 60o oo,) 20.000 8.271 11. 72 9 
106 119,0CO 53.cco 20.0Cf'J I 0, 366 Qo632 
107 e1,ooo 55.000 20,000 -Q.949 f0.949 
l".l '3 86,000 106,000 o.o 5,202 -5,202 
!09 82. ,OCi'l 109.000 0 .o 6. 094 -6.094 
I I (l <;! ,000 98 • 01)0 O,O 5 • 007 -5.C67 
1 I 1 <;6 • 000 95 • 000 0,0 2o 671 -2,671 
11 2 99,000 89, ()(HJ 0,0 3,397 -3.397 
1 13 105.000 35 • oc 0 o.o o. l 09 -0,109 
I 14 108,0C,0 78.000 0 .o 2,773 -2,773 
115 1 11 , 00 0 760000 0,0 1 • 355 • 1,355 
11 6 115,000 72,000 o.o 00579 -C,579 
11 7 121.000 65,000 0 .o 0,788 •O, 788 
!18 128,000 56,000 o.o 2,355 -2.355 
11 7 90,Q(;() 103,000 o.o 3.683 -3.663 
12C 9QaOCO 93,00/l c.o 0.791 ·O, 791 
31 9 
TABLE -- I q CONTINUED 
Fi1!N T FC !NT LOCATION INPUT SURFACC SU~FI\CE 
' "JO. X-CCCR!J Y-COORD Z-V .\LV!" VALUE RE~ [CUAL 
121 110.00,:, 79 .coo c.o -o. 514 c.514 
17? 104.000 87.000 a.a -0.451 0.453 
123 <;9.000 68. 000 o.o 5.616 -5.616 
124 126.000 59.00() o.o 1. 300 -1. 306 
125 122.000 61.000 o.o 4. 371 -4.371 
126 71.000 122.00-0 o.o 4.203 -4 .2-:J3 
12 7 90.000 115.000 o.o 4.736 -4.736 
12'1 85.000 109.000 o.o 4.551 -4.551 
129 86 • 01".'0 l 07 oOC· 0 o.o 4.795 -4.795 
130 82.000 111.ocn o.o 5e449 -5.449 
131 77.000 1170/JOO c.o 5. 153 -5.153 
132 82 • (')OO 108.00·J o.o 6.335 -€ • 3 35 
133 88.C-00 10 lo 00 0 o.o 5.722 -5.722 
l 34 'S6 • 000 910000 c.o 4.557 -4.557 
135 105.000 81,00G o.o 3,260 -3.~60 
I 36 <;4,000 70,000 o.o 3,<;59 -3, 958 
137 l?.l .ooo 61 .ooo a.a 5.443 -5.443 
138 81.COO l'l8,QC() 0,0 o.574 -E • 574 
139 E9,0l)O qq,oc,() C,O 5. 760 -5.76C 
140 S8. COO 86,COO o.o 4.516 -4.516 
1 , .. 1 10'3.('.\f)Q 76.000 o.o -4. 204 -4,204 
142 1 1 f • 00/) 66.000 0,0 5.47C -5.470 
143 f').(00 61. 00 0 o.o -1,1'36 1,186 
144 EI , OC 0 107.000 20.00/J 6.708 12.292 
J45 es.coo 101,000 20.001) 6,596 1~.404 
146 92.000 94,0('0 20, Oil O 5. 613 14,397 
147 c:;6.00") 37,000 20,000 '5.-607 14, 393 
14 "! 102.00'.) ".12,000 20, 00 '.> 4.724 15.276 
149 107.000 74,001) 20.0lll) 5,837 14 • 163 
150 l 12o'l0'l 70.000 20 .000 5.''15 14.585 
151 79.()l)Q 106,000 20.0-<)t) 6,845 13 .t 55 
15? 64 .ooo 1?3.Q')!') 4.000 3.597 0.403 
153 t?.COO 123,000 4. on 'l 3.076 o.924 
154 e,1.roo 121 .aoo 4, O'l O 2,925 1.075 
I 5'> EC.Of'(} 114.000 4 .ooo 4.550 -0.550 
156 70.COO IQ'?.000 4.000 s.337 -1.337 
157 75.100 103.00(' 4,000 5,777 -1,777 
I S'l 78.000 105.000 4.000 o. 707 -2.707 
159 73. '.JOO 112.000 4.000 6,291 -2. 291 
160 7'J, 000 116,000 4.000 5.630 -1•630 
161 130.000 '55,000 o.o 0, 382 -0.3':!2 
16~ !3,3.000 52.0'J(l c.o -o • 532 o.s.32 
1(,3 134.00".) 51.00') o.o -0.880 o. 880 
l t·4 139.Q()!) 45.000 o.o -1. 169 1. 169 
165 145.000 .~7.000 o.o -o .694 o.694 
166 15!.000 30.000 o.o -1,795 l,7<l5 
167 158.COO 21 .ooo o.o lol62 -1.162 
!68 159.000 20 • oc 1 o.a 1.517 -1.517 
169 164.000 14.000 0,0 a.7es -8,785 
170 tt:9.000 to. ac, o 0,0 15,917 -J5o'll7 
1 71 1ec;i.coo 9 • 00 0 20.0')Q 20.201 -0.201 
172 t t';3 • 00 0 10,000 20 • 00 0 20,846 -o • €46 
173 163,01"0 14.001) 20,000 10.101 g.899 
174 15CJ.OOO 12.0-;o 20.00':I t 7. 053 2,947 
175 157.0(lQ 15.0C'.) 20 ,000 12.552 1, "" 8 
176 158.000 l 7,000 20.000 a. 741 11 • 2 5Q 
177 161,000 16,000 20.0?0 7.525 12,475 
178 156.0CO 15.0()0 16.000 12.843 3.157 
l7C/ 157.00() 18,000 16. 00 'l 7. <; 78 e.022 
1110 154.C{'IO 21 • 00 0 16.000 6.575 'l,425 
181 152.000 19,000 16,000 9. 801 6,199 
l -'3 2: 159.COO 17,000 0,0 7,742 -7.742 
I 8'3 16<).0()0 17.000 o.o 6.552 -6.552 
3;, 0 
TA9LE -- 1q CONTINUED 
P,1!NT FC INT LOCATION INPUT SURFACE Su !,FACE 
ND. X-CCORD Y-C00f1D Z-11 ALUE VALUE '<E ~ I DUAL 
184 157.CCO 19.000 o.o 6.346 -f.346 
185 123.0()() 62 • 00 0 o.o I .825 -1.e25 
I'll\ 126.COQ 58.000 '.). 0 2.708 -2.708 
187 130.0lcO 54.000 o.o 1. 923 -t.923 
188 127.()00 5 7. 000 o.o 2.540 -2.540 
!8q 135.()00 48.000 o.o 2.000 -2.000 
19') 142.ono 40.000 o.o 0.134 -0.734 
191 149.000 31000() o.o o.583 -o.583 
192 14-Q.OOO .30.00,, o.o 1. 9BO -1.980 
19'l 151.000 2 7. 00 0 o.o 2.761 -2.761 
194 156.000 21.000 0. () 4.291 -4.291 
1 <JS 159.COO 19.000 o.o 3o6B3 -3.683 
196 157.-roo 22.000 OoO 00<>21 -o.q21 
197 153.000 270000 o.o -Oo7C5 0.705 
I 98 155.000 240000 o.o 0. 768 -Oo 769 
19'l 153.rlOO 23 o 00 0 o.o 5ol52 -5 o 152 
'?CO 1560000 200000 OoO 5oB79 -5.879 
20 1 153.!'00 240000 o.o 3.869 -3o 869 
202 149 o 000 2aoooo OoO 4.355 -4.155 
2 03 1490000 27. ao a OoO 5.351 -50351 
204 1!:i2o000 24.000 OoO 50109 -5.109 
205 123.COO 6000()0 OoO 40296 -4.296 
?06 1270000 56 o 000 o.o 30851 -3. 851 
::>07 1270000 55 o 01') 0 o.o 5.038 -~. 038 
2 0 fl 1330000 500000 OoO 2.601 -20601 
209 13,,0000 450000 ('i. 0 40369 -40369 
210 141.000 39, 00,1 o.o 30831 -3.831 
211 1480001) 31.00I) o.o 2.328 -2.328 
212 109.COO 770000 OoO 2 .t518 •2.618 
?1 ~ llloOOO 74.00') (') .o _3 .197 -3.197 
-2. t /,1. 113.0QO 73.00') OoO '? o 02 I -20021 
215 1180000 66 o 000 0 oO 30568 -30568 
216 12~.000 59,000 ,.o 5.367 -50357 
217 129,000 53.0"0 OoO 4.765 -4 .. 765 
21 Ci 1300000- 520000 0 .o 40596 -4+596 
21 9 133.000 480000 OoO 50158 -5.158 
22'l 135.tJOO 460000 0,0 40655 -4.655 
221 1230000 580000 o.o 6.332 -6. 332 
'?22 !2!",0".lO '56 .. 000 o.o 6.254 •60254 
::>23 1310000 500000 0,0 50566 -50566 
224 136.000 44 o 000 o.o 50504 -5. 504 
225 1420000 370 000 OoO 4.575 -4.575 
?26 !48oC'JO 29.000 r,,.o 40598 -40598 
227 122o'JOO 5sooro o.o 7 .. l 90 -70190 
228 112.000 69 oOC 0 OoO 6. (J4 5 -6.<J45 
229 1150001) 65.0C'O o.o 60839 -6 o ·9 39 
23'.i 114.000 680000 o.o 5.445 -50445 
2 :31 12401'00 50.0CO 0 oO 7,190 -70190 
232 12800<'0 51 ocoo 0 o 0 7o 839 -7, 8:19 
231 134.{'00 440000 OoO 70809 -7.809 
234 t40oOO(l 38000') o.-o 6.223 -6.223 
;:> 3 5 147.COO 30,000 o.o 40864 -4o €64 
236 lH\oOOO 65o00'l 20.000 6.230 1~. 770 
237 120.coo 590000 200000 7.838 12.162 
238 126.0C'O 52.000 20.000 8.606 11,334 
2.39 131.000 460000 200000 8.976 11 o O 24 
2 4'1 1370000 4 0 • 00 0 200000 7oes1 12. 149 
241 122.000 550000 20 oO'lO 9.153 JO, 84 7 
242 127.000 4qoOi'') 20.000 90796 10.204 
243 135.000 41 .ooo 20,000 80 918 ll o C82 
244 1'59. OOQ 17. 00 0 20.000 70974 120026 
245 140.000 36. 00 0 1a.ooo 7.702 6. '?98 
?46 14:l.OCI) 33.000 140000 6.832 7 o 16'1 
3?1 
TABLE -- 1 9 CCNTINUED 
FOi NT PC! NT LOCATION INPUT $UHF ACE. SUl'FACE 
N"). X-CCOl"O Y-COOR'.J Z-VAL'JE VALUE RE HD UAL. 
247 143.000 32.000 0 .o 7.459 -7.459 
24a 145.1)00 30.000 o.o 6.960 -6. 960 
249 120.000 53.0C'O 20 .oco 100350 9.650 
-~ 250 IZ3.000 4-9.01')0 20. 000 10,837 9.163 
251 1;,4.roo 5:'l .00'.) 20.000 9. 25!:) 10,745 
'252 126,000 46,0CO 2C, ,OO'l 10,982 9,018 
253 130,000 41,000 20,000 1 o. 943 9,057 
254 135,000 36,000 2C .ooo 10,326 9.674 
-~"15 142,0CO 32 .oo 0 20,000 'l,215 11 • 785 
25f,) 144,CCO 27.000 20,000 8,805 1 I, 195 
257 146,000 29. 000 20 .ooo 6.735 13,265 
25B 150,000 25 .oc 0 20. 000 6,164 t.3. e36 
259 151,000 20,000 20,000 9,383 10,617 
26".) 153,000 22,000 20. or. o 6,336 13,664 
2 61 147,000 24,00.J 20,000 8,667 11. 333 
262 170. 000 9 • 00 ') 34,000 18.922 15,078 
263 166,(100 8 ,0(' 0 34,000 26. 167 7, 833 
264 160,C'OO 9.000 34 ,000 2'1.140 10,860 
;>65 lf,1,000 I 0.000 c.o 21,088 -;1.oaa 
2 6c, 156,000 14,000 o.o 14,148 -14,148 
267 155.000 I 3,000 0,0 15,304 -15.304 
268 160,Q("'() 10.000 o.o 21.012 -~1.012 
269 159,COO 9.000 34,000 22,770 11,230 
270 1£:s. ooo 12.oco 34, 0(' () 16,!:>04 17.496 
271 1 53 • 000 16.000 0,0 12.ca1 - 12,081 
272 151 .')OC 18,000 (\ ,0 10.677 -10,677 
273 154.00:") I 3 • 01' O 33, ()(1,;) 15,064 1 7, ',3 6 
274 150.00".) 17,0C•O ~3.000 11,174 ~t.826 
275 140.0CO 31•000 0,0 9,422 -9,422 
?. 7 6 136,000 34,000 o.o l O, 168 -10.168 
?77 132,COO 38,000 o.o 10,747 -10,747 
27'1 128,COO 43.COO o.o 11,051 -11,C51 
2 7,, 124,000 47.0Q() Q- .o 10,998 -10.998 
281 121,('/'\Q 50,000 0,0 10,735 -10,735 
281 116,<'00 56.000 o.o 9. '350 -9. eso 
2'12 110,000 62,CC') 0,0 8.554 -8.5S4 
2tl3 1C6.COO 67.000 o.o 7,580 -7.580 
2A4 1(9,')00 63.0CO o.o 8,321 -a. 321 
2135 I 02, JO 0 74 • ('00 o.o 6.637 -6,637 
2 C\6 93. ooo 86.00'l o.o 6. 0 I 0 -6.010 
2'3 7 €5 • ')00 96 • 000 a,. 0 6.438 -6.438 
28'l 79.COO 103,C'OO 0,0 6,639 -~. 63 9 
.?B9 123.000 45, oc 0 0,0 IO, 905 -10.805 
29'l 127.COO 4C, 0( '.) 0,0 10,675 -10.675 
?',I 1:15.'lOO 31 ,O'lO o.o 9. 601 -<;.601 
292 144.COO 23.000 {', .o 9.1 gq -9. 199 
293 I 50,000 18 • 00 0 0,0 10,681 -10. 6131 
?94 14<?, 000 l 7 • 00 0 33,000 10.965 22.135 
2Ct5 145,COO 20.000 33 .ooo 9.385 23, 61 5 
296 14!'l,OOO ?5,000 33,0()(I 8,942 ~4.15R 
297 138,1:00 28,0CO 33,000 9,236 23.764 
298 135,000 29,000 33,000 a.a93 24. 1 C 7 
299 ]31,000 35,00') 33.000 10.102 ~2 .898 
300 12!",000 40,000 .33,000 10,159 22.841 
301 122 •. ~QO 45.000 33 .000 I 0, 577 ,2,423 
30:? t 18,000 50,000 33,000 10,249 ,2.751 
303 122.ono 46 .oc'.l o.o 10,734 -10,734 
304 118,000 s2.oo-0 0,0 10.341 - 10. 341 
105 120.000 49,0C-O 0,0 10,615 -10.615 
306 78,{'00 104,000 o.o 6.607 -6, 607 
3 !) 7 E7.000 92 • oc 0 0,0 6,122 -c.122 
308 96 • 000 81.000 o.o 6.032 -6. 032 
~0q S8,000 80,00'1 20.000 6,123 13,877 
~?2 
··,, TABLE -- !<l CONTI i>IUED 
' i'C !NT FC{NT LOCATION INPUT ::;URFACE SU~F/1,CE 
NCJ, x-COCRI) Y-COORO Z-VALJE VALUE REHCVAL 
3 10 1C4.COO 69. on o o.o 7 • 161 -7, IM 
311 l C7.000 64,000 o.o 7.883 -7,883 
2' 12 !17,000 53.000 o.o IO. 166 -10,166 
313 7A,CTOO 103.000 34,000 6,477 £7.f:23 
314 0 • f') 55,000 34,00') 35,845 -1,845 
115 82 • 000 98.000 34 .oc 0 6,375 ~7.t:25 
316 <;D ,000 87.000 34. 0110 5,830 .213.170 
317 95,000 81,000 34 .oo C 5,927 ~8.073 
3lfl 99.000 75,000 34,000 6,270 .1.1:30 
:;qo IGS,000 64 .ooo 34 .ooo 7,326 26.674 
320 109,000 60,000 34,000 8,351 :::5.649 
321 116.000 52,()00 34,000 <;, 899 24,101 
~:?.2 138,000 26,0/JO 33.000 8,629 ~4 • 371 
32~ 132,000 31•000 33,000 a.Bt4 ~4 .1 36 
324 127,(ll)Q 37,000 33,000 9,725 L3• 275 
325 121.000 44. • 00 0 33,000 11).040 C-2.960 
326 118,COO 48, 00{) 33.000 9,953 23,047 
327 111,000 56,000 33,000 8, 70 I f4.299 
32 'I !C7,000 f, I , 00 J 33 .oo 0 7,772 ~5.228 
329 80,00() qq • 000 0,0 6.193 -e:. ! 93 
330 8:7.000 89.000 o.o 5,623 -5,623 
331 q4 • 000 80,000 (). 0 5.(.f:4 -5,664 
:'3? 99.000 73,000 o.o 6,172 -6.172 
'333 104,000 65,000 o.o 7,1)73 -7.073 
334 108,('00 59,000 o.o 7, 94 () -7,940 
335 111.000 54,000 o.o 8,415 -8.415 
336 116.0CO 48,000 n~o 9.1'99 -9.19'l 
.337 12?.COO 41,000 0,0 9.432 -9,'432 
33>:l 13().()00 32.000 o.o a. 561 -8.551 
3.~CJ 134.000 ?8.0<'0 o.o 8,125 -e. 125 
,41) 13CJ.OOO 2.4.000 0,0 9,266 -8.266 
341 l.::ll ,000 30.()!'10 0,0 7 • <;3 7 -7. 93 7 
~42 132.0('0 27,0!;0 0. 0 o.75-3 -6.75] 
343 136.000 26. 001) o.o 7,q64 -7.964 
344 137,000 23. 000 o.o 7.066 -7. 066 
~45 143,0<JO 21.000 o.o 8,860 -8,'!60 
346 140.COO 22.000 o. 0 8.006 -E, 006 
347 IC8,000 56.·1!')0 o.o 7.499 -7.4'99 
349 111.noo ~2.000 o.o 8.005 -e.oos 
349 116,000 46 • 000 o.o 8,614 -e. e:14 
350 120.000 4 1 • oc 0 (' • 0 a. 5,;g -8,569 
351 127,000 33.000 o.o 7. 821 -1.e21 
15:> 131 .ooo 29,000 o.o 7.399 -7.3g9 
353 1C5,COO 61,000 0,0 7,023 -7.023 
354 104,:)00 60,00/J 0,0 6,446 -fl,446 
35<; 105,CCO 57,0CO o.o 6, :130 -6.330 
356 107,100 57.000 o.o 7. 241 -7,241 
357 77,000 103.000 (I, 0 6,276 -E..276 
358 76,000 102,000 o.o 5 • 84-5 -5,845 
35q 81.000 97,000 o.o 6.005 -6, 105 
16'1 79.000 99,000 o.o 5,751 -5.751 
3 6l 64,000 93.000 o.o 5. 806 -5. 806 
362 84 • 000 90,000 o.o 5. 11 8 -5.tl8 
363 87,COO 86,000 0,0 4.986 -4.986 
364 9'.l,')00 85. 000 o.o 5,529 -5,529 
165 s1.ooo '!O.OO() o.o 4.B69 -4.B69 
366 92,000 82 • 00 0 o.o 5. 49l -e._4q1 
367 95. 000 74,000 o.o 5.084 -5,084 
368 95,000 77,000 (). 0 5,532 -5 • 532 
369 99,000 72 • 000 0,0 6.093 -6,093 
,10 c.;9.000 69,000 0,0 5,757 -5.757 
37.l 1 02 .ooo 67.000 o.o 6,576 -6,578 
372 103,CO'l 61,000 0,0 6, 1 7S -6.178 
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TABLE -- 19 CCNTI NUED 
PDrNT FC T "IT LOCATION INPUT SURF ACF SUFFACE 
NO. X-CGORD Y-COORD Z-V4.LVE VALUE RE~IDUAL 
]73 104.COO 63 .oo 0 o.o 60 ea2 -60882 
374 110.000 51,001) o.o 7. 28.1 -7,2'33 
375 114.0()C 45 • 00 'l o.o 7.298 -7.2')8 
376 I2CoC()0 39.1)00 I). 0 70659 -7,e,59 
377 1:noooo 25. 00 0 ti.o 6,131 -6.131 
:,i7q 134,0CO 23,000 OoO 5,589 -5.589 
379 137o'l00 21 oOOO OoO 60230 -6 • 230 
]fl() 141 oOOO 20 • 000 o.o 7.896 -7.896 
381 145.000 19,000 o.o 9,407 -9,407 
,82 146,COO 18,000 0 .o 9,820 -9.820 
383 140 ,OO"l 20.000 o.o 7.422 -7,422 
384 135,000 21 • 000 0,0 5,162 -5,Hi2 
385 1.32,"lOO 23. 000 0,0 4.541 -4,541 
386 106.000 56 • ooo o.o ,s..5,q7 -e,587 
387 lC,'l,000 52,00<l o.o 6,582 -6,582 
388 112.rioo 45,000 OoO e.296 -6,296 
389 117,000 40,000 o.o 6,653 -6,653 
390 123.ClOO 34,000 ('. 0 604 76 -.6.476 
391 128,000 29,rJ:J!) o.o 5.934 -5.984 
3Q2 13?.0()') 25,000 o.o 5,635 -~.635 
'391 133.{;00 21.000 o.o 4,072 -4,072 
194 137.000 19.000 0 • 0 5,482 -5,4/\2 
.395 14?. )(10 17.000 o.o 7,8<;3 -7.893 
396 148.0!)0 17•000 0,0 1 O, 692 - 10. 6<J2 
397 104, 'lOO 54,000 0 .o 5,153 .... 5 • 153 
3 9'l 105,000 50 • oc 0 o.o 4,541 -4.541 
399 1 08.{)00 49 ,OO'l o.o 5,698 -5,699 
40<'.l 110,JOO 43 • 000 o.o 4,514 -4.514 
4r'l l 114.(){)0 40.tJ()!') o.o 5, 151 - s. 151 
402 116,Q(l'.) 35,000 o.o 3,603 -3. 60 3 
4()3 121 .o,o 33 • 000 0,0 4 • '396 -4 • 896 
404 124,000 27 .on '.J o.o 2,789 -2,789 
405 129,0•JO 25, 00? 0,0 4.097 -4.()97 
406 132 • 000 21•000 0. I} 3,537 -~.537 
40? 106.000 54,000 0 .o 60124 -6.124 
4..,8 110,001) 46,000 o.o 5e669 -s ,669 
409 116,000 39,000 o.o 5,663 -5.663 
,,._. l () 123,r'lO 3?, 00 0 0,0 5,302 -5 • 302 
4 ! I 131 .000 24,C'IJO o.o 4.559 -4,559 
412 133.ono 19,COO o.o 3,228 -~.22q 
'+ 1 3 140,COO 17,1)0".) OoO 6. 721 -6 • 721 
414 147,::lOO 16 .ooo o.o 10,562 - 10. 562 
415 144,000 1n.000 31 ,OO'l 9,004 fl.99b 
416 140,000 15.0CI) 31 .ooo 6,505 ~4. 495 
417 137,000 17.000 31 ,000 4,907 ~6. 093 
4 1 'l 136,000 15,000 31,0C') 3,992 27.008 
419 131 .ooo 16,00:) 31 .oo 0 1.4C-8 .C9.5Gl2 
420 138,000 ln,ooo o.o 5.331 -5.331 
421 145,00/} 1 5 • 00 0 o.o 9,678 -<;. 6 78 
422 142,'lOO 14,0C'l 0 .o 7.857 -7.€57 
423 1.38,000 14.000 o.o 5,19"1 -5.1'99 
424 134,000 14 .oov o.o 2. 823 --2.823 
42S 128,000 16,000 (i. 0 0 ol 3 7 -0,137 
42,; 124,000 20.000 o.o -00501 o. 501 
427 127,000 2 7 • 000 0,0 4,266 -4,268 
423 121;.ooo ~3 • 00 0 o.o 1 • 5:2 4 -1, 52 4 
429 130,CCO '?.0,000 o.o 2,052 -2,052 
4:rn 132,000 190000 0,0 2,693 -2,6Q3 
l.431 103,000 53,000 o.o 4,417 -4. 41 7 
4'12 1oe.ooo 47,000 0,0 4.082 -4,082 
433 111.000 40,000 o.o 3,722 -3.722 
434 116,000 33 ,O')O 0.0 2,551 -2,551 
435 121,0'.)0 28 • 000 o.o l.Q.138 -1,988 
3;;,4 
TAl:!LE -- 1 'l CCNTI NUED 
FOINT PC INT LOCAT [ON INPUT SURF ACE' SU~F,>C" 
NO. X-CCCRD Y-COORD Z-VALUE VALUE RE~ !DUAL 
436 125.(\00 25 • 00 0 o.o 2.119 -?.119 
437 132.000 20 • 00 0 o.o .3. 090 -3.090 
438 103.000 51.000 o.o 3.887 -3.B87 
439 106,C<'O 45 .oo 0 o.o 3e417 -3.417 
'+40 110. 000 4 0 • 00 0 0 .o 3.277 -~.217 
441 115.COO 33.000 o.o 2. 131 -2.131 
442 121 .noo 26.000 o.o 0.91B -0.<;18 
1+43 127.000 20.000 o.o 0.651 -0.651 
444 131.00 o I 7. (!()[') (). 0 4. <;;07 -4.907 
445 131.000 18.000 o.o l • 83'l -1.639 
446 121.000 20.c,00 o.o -l.365 1.365 
447 125.000 IB.000 o.o -o • 649 0,6'<9 
448 128.000 14o0CO o.o 0 • 21 1 -0.211 
4,49 131 .coo 14.000 o. 0 1.34g -1. 349 
450 134.000 13.000 0,0 2.913 -?.913 
451 140,000 13.000 o.o 6.607 -6.607 
45;? 149.000 16.000 o.o 11. :ico -11.360 
453 148.000 14.000 o.o 11.697 -11.697 
/4,,54 145,1'.lOO 14.C:00 0." '1,859 -'l.859 
lt~5 143.000 12.000 o.o B.966 -8.966 
451\ 140,000 12.000 o.o 6,812 -6. 812 
457 136001'.lO l l • co 0 o.o 4. 554 -4.554 
4~il3 133.000 12.oco 0,0 2.626 -2.626 
45" 128.000 13.000 o.o o. 42~ -0.423 
460 126,0C'l 12,".lO'l o.o 0.324 -0.324 
461 126.001'.l 15,000 o.o -0.500 o.soo 
462 123,COO 14.000 o.o -0.887 c.ea7 
463 12:i.000 17.000 o.o -1.284 1.284 
464 119.000 17.00Q o.o -t.€45 1.845 
465 l lG.OC-0 2 0 • 00 'l () .o -1.770 I• 770 
466 118.QOO lFl.000 a.o -t.'988 1.988 
467 I C2 oO'lO 52.001'.l 4.000 3 • 695 0,305 
468 104.000 47.001) 4. Ol'l o 3 .188 0.312 
46, IC8.000 41 • 00 CJ ,~.ooi:: 2. 8?9 1. 1 71 
4 70 111.000 36 • 00 0 4,01'.lO 1,<;E,5 2.035 
471 116.000 3C',000 4, 00/) 1. 026 2.974 
472 120.oco 25.000 4.00:l () • 064 ::.936 
473 12!::.000 20. ooo 4. 01'.l'.) -o • ! 48 4 .148 
474 130 .coo 17.00/l 4.0~0 1. 1 I 0 2,890 
475 101.000 51.0~0 0 .o 3 e'.JO I -3.0'll 
476 1 !)4 .oo:, 45.0CC o.o 2. 581 -2 • 581 
1-. 7 7 1(7.000 40 .co 0 0. J) 2.062 -2.062 
478 11 •1. 00 0 35,000 o.o 1 .186 - I• 186 
479 104.000 30.001) o.o -1. 327 1.327 
480 1Hl,000 25.000 o.o -0.573 0.573 
481 123.000 ?0.000 o.o -0.8?4 o. 824 
482 100.000 50,000 o.o ;>.350 -2 • .350 
4'33 103.000 44.000 o.o I .908 -!.9()8 
484 1os.ooo 37,000 o.o 1,306 -1.306 
485 110.000 32,000 o.o 0.022 -0.022 
486 11,:;.co0 27.0CO o.o -0.607 0.6()7 
487 120.000 21.01'!() o.o -t,370 I • 3 7C' 
488 I C7.000 39,0('0 o.o 1 • 70 I -1.101 
1+89 104,'l('O 44.000 o.o 2. 275 -2.275 
490 102.000 4 e. ooo o.o 2,640 -2.640 
491 99.000 49.000 0,0 1. 75C' -1 • 750 
492 97 • 000 4 7. 00 0 o.o o.743 -0,743 
4g3 100.000 42,000 o.o o. 51 q -o.51q 
4q4 un. oo o 42. oo () o.o 1. 338 -1.338 
49ci 104.000 35.0('0 o.o -0.315 0.315 
496 1oe.coo 34 • 000 o.o 0.22c -o. 226 
497 1cs.ooo 29 .oo 0 o.o -.t • 251 1.2:51 
49!.l 113.000 27. oco o.o -1.058 I. 058 
3?5 
TABLE -- 1g CCNTl'JUED 
PO!'lT l'CINT LDC /IT I ON INPUT SUPFACE SU1'FACE 
J\iCl. X-CClORD Y-COClRrJ Z-VALIJE VALUE RE~!DUAL 
4.qq 113.0C'O 22.000 o.o -2.127 2 .12 7 
50!) 11 s.000 ;,1.000 o.o -1.?70 1. 770 
501 117.000 lQ.0('0 o.o -2 • 075 2 .Q7S 
50?. 1n3.000 58.000 o.o s.601 -~.60! 
503 105.COO 56 • 000 o.o "6.t 14 -6. 114 
504 10;,.coo 58.000 o.o 5.130 -5 .. 130 
505 1 03 • 000 54.000 o.o 4.672 -4.672 
506 IQ?.COI) 56.000 o.o 4.680 -4 .680 
50 7 IOI .000 57 .ooo 12.000 4. 437 7.563 
5(' ~ 10?.000 54.000 12 .OO'.) 4.200 7. 800 
-c; 5 0 q 101 •"00 53.000 12.000 3.495 S.505 510 S9.000 5 7 .oc-:, 12.000 3.518 e.482 
5 I I <;;8.('00 56.000 o.o 2.Bb6 -2.866 
512 !O'l.000 53.000 C,O 3.057 -3.057 
513 S7.COO 55.0('0 o.o 2.248 -2.248 
314 S4 • C 00 61 • 00 0 o.o 2.189 -2.189 
515 90.000 68,000 o.o 1.g26 -1. 926 
516 86,000 75.0CO o.o l , 9 ! 1 -1.911 
517 83,000 'l! .000 o.o 2,339 -2.339 
''ll A ,a.coo 91 , 1)00 o.o 3,522 -J.=22 
S19 73.000 l!J0,000 o.o 4 • 4Sfi -4.456 
521) 96 • 000 54 • oco o.o 1 • 679 -1.679 
5?1 ,;s.oco 52.0CO o.o 1.004 -1.004 
52~ c;B.roo so .or;-o o.o 1, 615 -1,615 
523 t:::7.00() 4 8 • 00 !) o.o c.g19 -o.·319 
52!+ 88.0CO 99.oc,) o.o 6.114 -6. 11 4 
525 81 • oco 94 ,0('') o.o 5.307 -S,3,'.l7 
!::26 !16,0nn 87.0('0 o.o 4.940 -4.940 
527 90 • '1GO 81 • 00,:, 0,0 4.764 -4.764 
52A ,;5.01,0 73 • 000 0 .o 4,915 -4 • 915 
529 100,0l''l 65 • 00 0 O, 0 5.555 -5 • ~i55 
510 79,000 97.000 o.o s.513 -5.513 
531 B"l,C'OO 83.00') o.o 4,537 -4.587 
532 92. "]00 77 .ooo o.o 4. 598 -4. sc;e 
533 S7.000 69. 00 0 o.o 4.991 -4,991 
5 ·i4 l 02 • 00 0 6 l • OC- O o.o 5. 733 -5.733 
535 75, ooo 101 .ooo o.o 5.338 -5. 338 
516 ec.ooc 95 • 00 0 o.o 5.286 -!:.286 
537 85 • O"l 0 87.000 o.o 4.646 -4.-C40 
538 Bq.ooo 8 ('. C!O O 0,0 4,215 -4.215 
t,:'19 <;4.001) 72,000 o.o 4,352 -4.352 
540 ",A.000 66 • 0!10 c.o 4.879 -4,879 
541 101 .ooo 60.000 o.o 5,0Fll -5.081 
54.~ 74.COO 102.000 o.o 5.269 -5. 26Q 
541 78,000 97.00D C .o 5,231 -5.231 
544 e2.roo 90.00() o.o 4.530 -4. 5.30 
545 87.00'l 82 .0-10 0,0 4.015 -4. 015 
546 92,000 73.000 ('. 0 3.769 -3.769 
547 c; 7. oo 0 65 .oo 0 o.o 4.258 -4.2 58 
548 lCO.oJO 58,0GO o.o 4,193 -4,1'93 
549 76.000 100.000 o.o 5.3'98 -: •. 398 
550 79,000 -~5. 00 cl o.o 4.,s97 -4.S-97 
551 84,000 36,000 c.o 4,064 -4. o '.>4 
552 A9.C')0 77,000 o.o 3 o 51 l -3,511 
553 <;'1.000 10.000 0 .o 3.546 -3.546 
554 99.0CO 5Q.OCO o.o 3,948 -3.948 
555 so.rJOO 65,000 o.o 3. 820 -3. 820 
55,; 75.000 101.000 30 .ooo 5,338 24.t:62 
557 78,000 8fi,OOO 30 • 000 2.046 27,954 
558 81.0'JO 90 • 000 :J0,000 4,213 25.787 
559 85.000 82,000 30.030 3.317 26,683 
5 5r) 89,000 76 .ooo 30.000 3.275 €6.7?.5 
561 <;?.000 71.000 30,000 3.346 c'6.654 
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TABLE -- 19 CCNTI NUEO 
PO I 'l T POINT LOCATION INPUT SURFACE SUFFA<:E ~.to. X-CCCPD Y-COf'JRD 2-V ALUE VALUE RE~ ID UAL 
?5A2 95.000 65 • 000 30 .oco 3.384 20.616 
563 99. 000 se .c,co 30.000 3.734 ~5.266 
564 74.000 101.Cf.") 0 .o 5 • 0-31 -5.031 
565 77.Q('O 96.QO!) o.o 4.657 -4.657 
565 80.')00 90.000 o.o 3.8'18 -2.838 
567 84.0:')Q 83.000 o.o 3.237 -3.237 
568 88.000 75.COJ o.o 2-660 -2.660 
S69 <:n.coo 67.000 0 .o 2.934 -2.934 
5 7/l 97.000 59.QOO o.o 3.055 -3.055 
571 90.000 70.000 o.o 2.331 -2.331 
572 93.000 65. 00 0 o.o 2. 539 -2.539 
573 96.COO 59.fl(IQ o.o 2. 629 -2.t:~9 
574 G9.onc 53.000 o.o 2.635 -2.635 
575 101.000 so.oco o.o 2,751 -2 • 751 
576 90 .Ql)O 71 .ooo o.o 2.542 -2.542 
577 aa .oc o 74.000 o.o 2e42!3 -2.428 
578 67 • 00 0 109.000 o.o 4 • .355 -4.355 
579 73,000 101.000 0 .o 4e7ll -4.711 
580 77,000 94. QC 'l o.o 4.083 -4.C83 
581 80o'l00 8B.OOO o.o 3.297 -;?.2Q7 
582 84,000 Bl.000 o.o 2.694 -2.694 
583 87.000 76.000 0,0 2. 518 -2.518 
5R4 73.000 99.000 0 .o 4. 1 'l(' -4.190 
5R5 76,0<:lO 93.000 o.o 3. 458 .... 3 .458 
586 79.ono A6.000 o.o 2. 373 -2.373 
587 82.0CO 82.000 o.o 2,263 -2,263 
5tlfl 84,'100 76.00') c.o 1.434 -1.434 
589 E 7 • 00 0 72.00'J o.o 1 • 61? -1,612 
5'10 89,0('<) 66.000 o.o 1 • 185 -1.195 
591 92,'lOQ 63.000 o-.o 1.767 -1 • 76 7 
5'l2 c; 1 • on o 60. 000 o.o 0,922 -0.,122 
!:i93 95.001} 57,00') o.o 1. 852 -1.es2 
5<14 9'l. 00 0 55,000 () • 0 0 • 844 -0,844 
595 <;4.000 53.0,JO o.o 0.857 -0.857 
596 96 .ooo 55 .oo t'J o.o 1. 863 -1. 863 
597 60.000 121.000 11,00,) 2.601 8.399 
S08 64,000 111:,.000 11 .ooo 3.975 7,025 
'599 68,000 110.000 11,00'.) 4 .832 6. 168 
600 72,000 1()5,00'1 11. or,,, '>,2<12 5.738 
60\ 74. C 00 .102.000 II ,000 5.269 5".731 
602 :;9.000 120.000 C'. 0 2,300 -2.300 
6:'l3 62.0CO 117,000 ('. 0 3. 322 -3.322 
604 65.<'00 113,0CO o.o 4,145 -4.145 
605 68,000 109.000 o.o 4.694 -4. 6q4 
606 73 .ooo 102.000 0,0 4.9'55 -4.955 
607 70 .coo 106.000 0,0 4. 846 -4~846 
608 55,0IJI) 62 • 000 o.o 0.819 -0,819 
<' n 9 56.COO 60.l'IQQ o.o ').843 -0.8-43 
610 60 .QOO 59,0'lO o.o (l.588 -0.588 
61 I 62 • 000 56.000 0,0 0.644 -0.644 
612 1:5 • co 0 56.00'.) o.o o.344 -0.344 
613 66 .ooo 53.000 0,0 o. 540 -c. 540 
614 71.CC') 52 • 000 0 .o 0.117 -0.117 
615 71 .ooo 49.000 o.o o.447 -0.447 
616 74. roo 50.000 0,0 0.020 -0. 02C 
617 75 • 00 0 47,0CO o.o o.246 -0.246 
61 '3 76.C'OO 49.0"".l o.o -0.079 O.C79 
619 eg.ooo 31 , 00 0 0 .o o.C84 -0.094 
620 86.000 36.000 o.o o. 046 -0.046 
621 e2.ooo 38 • 00 0 o.o 0,344 -0.349 
622 79, 00(' 40.000 o.o 0 .496 -0.4Q6 
623 79. 000 38 • cc 0 o.o 0.649 -O.E49 
624 E?.OD0 36. coo o.o 1).513 -0.513 
3;, 7 
TABLE -- 19 CCNT I NUE D 
POINT POINT LOCATION INPUT SUPFACE SU~FACE 
NO. X-(.CCRD. Y-CfJORO Z-V AL\JE VALUE RE~ [DUAL 
625 86.0[)0 33.00'l o.o 0.303 -0.303 
626 93 .ooo 25.000 o.o 0.316 -0.316 
627 so.ooo 30.000 o.o 0.043 -0.043 
628 so. 00') 27.000 o.o o. 4 73 -0.473 
629 85,000 33,000 o.o 0.430 -o. 430 
630 81,000 36,000 o. 0 0 • 614 -0.614 
631 81.000 34.00'.l o.o o. 764 -0.764 
632 E4eCOO 31,000 0 .o 0 • 745 -C,745 
633 87,000 29.00:l o.o o. 620 -o. 62 0 
634 63,000 50 .o.,o o.o 0.863 -o.e6-i 
f,35 .t:2.000 53,000 (). 0 0.820 -0.820 
636 58.'100 54 • 0('10 o.o 0, 873 -0.873 
637 ~6. !)00 57,000 -J .o 0 • 902 -0,902 
638 78,000 41,0'J:l o.o o. 51 C -0.510 
639 77.000 ~9.001) (\. 0 c.741 -0.741 
640 75,000 43.000 o.o 0.019 -o e6 l 9 
641 73.001) 42, oc ') ('. 0 0,817 -o. 81 7 
642 70.000 46,000 o.o ('.768 -(), 768 
~43 66.000 46.00') 0. I) o. 866 -0.860 
644 63 • 000 49.000 o.o 0.860 -0.860 
645 58.-:lO') 5.3,000 o.o o.a45 -o • 545 
646 54 • 'lOO 57.000 o.o o.a79 -0.879 
647 81.COO 35.000 0 ,0 0.6QO -0,690 
64 8 79 • 'lOO 35.000 0,0 o. S40 -o • 840 
649 76.000 39e00') o.o 0.806 -0.806 
650 73.000 39. 00 0 o.o 0,897 -0.8'17 
651 70.COO 43.(100 0,0 o.a77 -0,877 
652 t:5.00') 44 • 000 0 .o 0,739 -o • 7 39 
653 63,000 4'3.000 o.o O. R:'37 -o • 83 7 
654 59.000 48.000 o.o ll.506 -0.506 
65'5 59.000 51.000 o.o 0.792 -1) • 792 
F.56 56,f'O'l 53.000 o.o o. 734 -0.734 
f,57 ~4.000 52,00•) c.o 'l, 381 -0,381 
658 52.C-OO 61.000 o.o O.Q61 -O.'l61 
e. 5" 54 • 000 59.000 o.o o. 92Q -o.929 
66,J 83.000 25.ooo o.o ! ,542 -1. 542 
661 e2.ooo 2 3 • OC' 0 o.o 1. 812 -1.a12 
662 79,000 27 .. coo C,0 1 • I 78 -1.178 
663 76.CCO 27 • oc 0 o.o o. 72,g -o. 72 9 
664 73.000 31 ,O'lQ o.o 0,458 -0.458 
665 70.000 30.000 0,0 -0.562 o.562 
666 c-9.000 34 • 000 o.o 0.012 -0.012 
667 es.ooo ;4.Q')Q o.o -t.331 1.3:H 
668 65.000 37 • 000 o.o -0.412 0.412 
669 62.000 '.36.000 o.o -1.881 1,881 
67!) E:9.000 41.0clO o.o -1.178 lel78 
671 54 •QC') 42.000 o.o -2,916 2.916 
672 55 .ooo 44. 00() 0 .o -1.553 l.,553 
673 :!3.000 57,000 o.o o. 837 -C.837 
674 5? .ooo 60,000 o.o o.942 -o. 'l42 
F,75 55,COO 53.0CO o.o o.644 -o. 544 
676 :'?. 000 55.000 0,0 o. 552 -0.552 
677 56.COO 50.000 0 .o Oe36o -0.306 
678 55.0CO 48.000 o.o -0.251 0 .251 
679 52 .coo 51.000 0,0 -0.213 0.213 
680 :5].0(\0 53.000 o.o 0,391 -0.391 
681 55,0')0 46. 00/J o.o -0.830 o. 830 
682 52.QOO 49. 000 o.o -0.784 c. 784 
683 54.000 44 • 000 o.o -1.957 I • <;5 7 
684 51.000 47,000 0,0 -1 • 1381 1.aa1 
685 53.coo 43 • 00 0 o.o -2.892 2,892 
6'36 51 • 000 45. QC 0 o.o -2,825 2.a2s 
687 2s .nc o 104.000 0 ,0 o.040 -0,040 
3,> A 
TABLE -- IQ CCNT!NUEC 
FnrNT Fn! NT LOCATION INPUT SURFACE SU~FACE 
1\1{1. X-CCORD Y-COORD 2-VALUE VALUE RE~lDUAL 
68"1 26.COO 97.000 o.o 0.219 -0.219 
689 29o0CO 96 .ooo o.o o. 440 -0.440 
690 30.000 90.000 o.o 0 ,680 -0,6tl0 
691 35,000 85,000 0, 0 0,996 -0.996 
69:> 37,000 80,000 o.o l, I 12 -1.112 
6g3 41,CCl'J 75, 00 cl o.o 1.152 -1,152 
6Q4 46.0:JO 68 • 000 o.o 1.ce5 -l.C85 
695 51 .ooo 63,000 0 .o 0 ,984 -0,984 
696 57,COO 58,000 0,0 o. 863 -o • 863 
697 6? ,000 54,000 o.o o. 774 -0,774 
698 70,000 49,000 0,0 o.s41 -o • 541 
699 12,000 115,000 0,0 l, 576 -1,576 
700 15,000 110.000 o.o 0,039 -0,039 
701 17,000 110.000 o.o 0.11.2 -0.112 
702 18,0C'O 106,000 0,0 -0,334 0,334 
703 21 , 000 105.000 0,0 -o, ! 55 0.155 
704 21 , 000 101 .ooo o.o -0,295 0,295 
70<; 23.CO!'.' 100.000 0,0 -0.086 O,'l85 
706 26,000 96,000 O,O o. 237 -0.237 
7r,7 27,000 9?.000 0,0 0.394 -o. 3'.14 
708 30,000 89,000 0 .o Q,699 -0,699 
709 25,1')00 95,000 o.o 0,147 -o. 1 ~7 
710 35,000 82,000 0,0 1,048 -1,048 
71 1 38.000 79.0-00 o.o l • l 31 -1,131 
712 41 • oco 73,0()0 o.o l, 141 - 1, I 41 
71 3 50.000 63,000 (' • 0 0.997 -0,997 
714 10,000 108,000 o.o -0,868 o. 868 
715 12,000 109,000 o.o -0.397 0,397 
716 13,000 104,000 o.o -1. 25? 1 .252 
717 16,0C'O 103,001) o-.o -o. 881 o. 881 
718 16.CCO 99. 000 C .o -1,204 1,204 
719 20.000 96. 000 0,0 -0,581 C, 581 
720 20,0CO 95,000 0 .o -o • 608 (), 60 8 
721 24.nco 92.000 0,0 0,016 -o • 01 6 
722 24.003 89,000 0.0 -0.020 o. 020 
72:l 28,QOO A6e000 0,0 0,512 •0,512 
724 28,000 83 .. 0011 o.o o. 441 -0,441 
725 33.00(1 80.00'l 0 .o 0,914 -0,'ll4 
7?6 25.000 75. JOO o.o o. 880 -o • 8'l0 
727 4 0, cc 0 69.000 o.o 0,897 -c. 897 
728 4 7, CQ 0 61.000 0 .o 0,743 -0,743 
72'l e2.ooo 56.000 0,0 0.674 -0.674 
730 18,000 95,000 0 .o -0,997 0,997 
-, :] 1 2 t • 0 00 91.000 o.o -0,515 0,515 
732 ? 7,000 82.000 o.o 0,248 -0,246 
7 'l 3 32.COO 76,000 0,0 0,598 -o ,598 
734 36,Cf!O 70,COO o.o o.535 -o. 5'15 
735 40,000 64,000 0 .o 0,232 -0,232 
736 45. 0{'! 0 61,000 0,0 0,508 -0,508 
737 46,000 57.000 o.o -0,091 0,091 
733 51,000 55,000 o.o 0,416 -0,416 
739 52 • 000 52,000 o.o 0,022 -o. 022 
740 16,()00 94 .000 0 .o -1,460 1,460 
741 15,000 91,000 o.o -1, 77 3 1. 773 
74~ 3 , 0() 0 110.000 0 .o -0, 7C8 o. 708 
743 10.coo 100,'.lOO a.o -2, 34 7 2,347 
744 1 • 000 109,000 o.o -1. 201 1. 20t 
745 16,000 g3,ooo 0 .o -1.496 1,496 
746 19.000 91,000 0,0 -0.916 0, 91 6 
747 20.000 '17,000 o.o -o. 834 0, E34 
743 24, 0 ('\0 84.000 0 .o -0, I 74 0,174 
74') 2s.nco ao.:,oo 0,0 -0,230 0,230 
75,') 30, coo 76,000 0,0 o.?s,s -0,298 
3;.,q 
TABLE -- 19 CONTINUED 
POINT PC! NT LOCATICN INPUT SURF ACE SUH'ACE 
NG. X-COOPD V-COORD Z-VALUE VALUE RES !DUAL 
751 21.000 71 .ooo 0,0 -0.181 0, 181 
752 36.COO 68,000 o.o 0,242 -0.242 
753 38 .ooo 63.000 o.o -o. 392 0, 392 
754 42,000 60.000 0,0 -0.236 0,236 
755 45.COO 56,000 o.o -0.593 a. 593 
756 4 7 • 000 52.01'0 0 .o -1,331 t.~3] 
757 41 , 00 0 50,000 o.o -4.924 4, 'i24 
758 16,000 90,000 0,0 -1. 5tl5 1. se5 
759 19,000 86,000 o.o -1.077 I .077 
760 23,000 80,000 C,O -0.515 o. 615 
761 ?8,000 73,000 o.o -o • 452 0,452 
762 32 • 00 0 68.000 o.o -0.557 o.557 
763 36.000 63.0()0 o.o -0.878 c. 878 
764 39.000 59.000 0,0 -1,320 1.320 
765 44.000 53 .coo o.o -t.988 l • 9 cl8 
766 50.00') 4 7. 000 a.a -2.294 2.2g4 
767 45.000 68.003 o.o 1.086 -1,086 
768 11.000 I 1 5 • 1)0 0 o.o 1. 650 -1.650 
76CJ 10,000 113,!lOO o.o 0 • 829 -O,tl29 
770 14 .ooo 110.000 o.o -0.011 o. 011 
771 16.COO 104.000 0,0 -o • 7 79 0.779 
772 20. 000 100.000 0,0 -o • 459 0,459 
773 21. l")O 0 99.')I}') 0,0 -0,345 o. 345 
774 22.')00 95 , l}O 0 o.o -0,264 0,2">4 
775 25.COO 94 .cc 0 0,0 0,153 -0.153 
776 .25.00'l 90.000 o.o 0.287 -0.287 
777 30.000 87,000 o.o 0,723 -o • 723 
77P. 30.1)00 84 • 000 o.o o.712 -0,712 
77'l 3!:.000 80.0C\O 0,0 1,048 -1.048 
780 35,000 77,000 C·, 0 c.9ao -o.,;eo 
781 40.000 73,001) o.o I .t 1 7 -1.117 
782 40,COO 70.00') n.o o.974 -0.974 
783 45.()')Q 66 • 000 o.o 1.010 -1.010 
784 so.coo 61.000 o.o 0.935 -0.935 
785 6,000 113 • 00 0 o.o o,e5.:i -c.es, 
786 6 • 00 'l 110.000 0,0 -o .563 0,563 
787 11.000 106.000 o.o -1,215 1.21 s 
?'38 12.000 102.000 o.o -1.710 1. 71 0 
789 ts.coo 100,000 C' • 0 -1 , 32 8 I, 328 
79('1 17.000 96.000 o.o -1. 163 lolc3 
791 9.000 114.000 C, .o 1.294 - 1. 294 
792 7.000 11.:i.ooo o.o o.844 -0.84"4 
791 2 o. 000 115,000 0,0 o. 816 -o. 816 
794 17,000 116.000 o.o lo40S -I ,405 
7q5 15.000 115.00!l o.o 1. 329 -1,.329 
796 2?.000 111,000 o.o O,l<JS -0, 198 
797 26,000 111,0()!) o.o -o • 011 0 • 0 11 
798 24oCOO 1()7.000 o.o 0,017 -o. 017 
79g 28.000 99.0tJO o.o 0,285 -0.285 
81) () 30,000 101.000 a.a 0 • 231 -C,231 
801 2 7. 000 107.000 o.o -0.003 0,1)03 
802 <;2.000 51,000 o.o 'l.111 -0.111 
803 30.000 99 • 00 0 a.a 0.335 --0. 3.35 
R04 29,000 97 • co 0 o.o Q.401 -0.401 
805 33,000 94,000 o.o 0,616 -0.616 
1"06 32.000 91•000 o.o 0 • 742 -0,742 
807 36.COO 87 • 000 o.o 0,926 -0.926 
8()8 36.001) 84,000 o.o 1.031 -1. 031 
ROCJ 39."00 81.000 o.o 1.oso •1,080 
81 0 41 • 000 77.000 o.o 1.127 -1.127 
Bl! 45.001) 72.000 o.o 1,01!5 -1.0'35 
'31 2 47,000 68.000 0,0 1. 067 -1.067 
'l l 3 so.ooo 67,000 o.o 0.951 -o. 951 
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TABLE -- 19 CONTINUED 
l'.''1 IN T PO! r-.T LOCAT10N !NPUT SURFACE c:iU f.FACE 
NO. X-COOR') Y-COORD Z-VIILiJE VALUE RE~ !DUAL 
814 51.ono 64-.000 0 • 0 0 • 'l76 -0.'>76 
815 ~2.000 65. 00 0 o.o o.s95 -0.895 
816 18.0()0 110.000 o.o 0.135 -0.135 
817 22.000 110.000 o.o 0 • 131 -0.131 
i 818 23.1)00 102.000 o.o -O.C73 o.073 
819 84 • 000 30.00() 0. Q o.e51 -0.851 
d20 1,2.000 29.000 o.o 1 • 098 -l.09fl 
821 81.000 34 • 000 o.o 0.764 -0.764 
fl22 77.000 32,000 o.o 0.969 -0.969 
%'3 76.fl'OO 37,00rl o.o 0,888 -0.888 
f\24 73.0f)O 35 • 00 0 Q. 0 0 • 800 -0.8')0 
J'\25 71.00'.) 40.000 0,0 0.878 •0.878 
826 67.000 39,000 o.o 00443 -0,443 
'127 66,000 44.000 0 ,0 o. 808 -0,808 
PS28 61 .000 113.000 0,0 -0,013 0.013 
829 6 o. 000 4 7 • 00 0 0,0 0 ,507 -o. 507 
'130 56,000 4 7,000 0. I) -o, 258 0.253 
831 57.000 50,000 0,0 0, 5 ! 1 -o. '::H 1 
,n;, e3, ".l()O 26,000 o.o l, 400 -1.400 
1333 eJ,ooo 2a.oro 0. () 1, 152 -1,152 
814 80,000 27 • 000 0,0 l , 251 -1.251 
~35 78.COO 31,000 c.o 1. 014 -1,014 
'33 6 74. 000 3 1 • O·O 0 c.o 0,640 -0,640 
817 12.000 35.COO o.o 0 • 698 -0,698 
83"! t,8.000 35,000 o.o -0.044 0.044 
83 9 66,000 39, OC· 0 0,0 0,265 -0.205 
84 0 64,000 38. oc C 0,0 -o • 446 0.446 
841 t2. '.100 42 • 00 0 o.o -0,002 0.002 
842 e:a.coo 42,000 c.o -I, l 84 1.1s4 
843 so ,OO') 46,000 O,. O -0.531 0,511 
844 55.000 45.00Q ~-0 -1.172 1, 1 72 
'345 <;4,0CO 23, ·000 o.o 0, 616 -0,616 
'346 9?.')0:) 24,000 0,0 0,752 -0.752 
di\ 7 ea.oco 26.000 o.o o. 970 -o .sno 
848 89. oo,) 2 7, 00 ".' c.o o. 636 -o. 636 
'349 86,000 27,000 0,0 1,042 -1. 042 
850 85,000 30 • 00 0 o.o 0, 745 -o, 745 
851 B4.000 28.000 0 ,Q 1.087 -l.'J87 
852 97. 00 0 I 9. o, O o.o l, 420 ·l.420 
853 94.000 22, OC 0 0,0 o. 927 -0,927 
854 91 .00'1 21 • 00 I') o.o 1,878 -1.878 
855 89.000 25. 00 0 0,0 1. 032 -1 ,032 
856 87,000 23,000 0,0 I, 765 - I, 7f>5 
857 84,000 27. 000 C,0 1,219 -1,219 
85'3 84,000 25,000 o.o 1. l;:24 -1. 524 
>15 9 97.000 18,000 0,0 1,940 -l,C.40 
860 9."1,000 20.000 o.o 1 • 905 -1 ,905 
P61 E8,000 22 • 000 0 ,0 1,,;51 -1,951 
862 f'4,0tl0 24 • 00 0 o.o l, 701 -1,701 
86.3 83,0CO 22,00!) (). 0 2.070 -2,070 
864 91 , 000 19,000 o.o 2,720 -2,720 
865 77,000 42 • 00 0 0,0 0.322 -o.s22 
866 77,000 44. 000 0,0 0, 342 -0.342 
86 7 74.000 44,000 c.o 0, 624 -a. €24 
'168 72.000 41.00,J 0,0 ().543 -0.543 
869 68.000 47. 1)'00 0,0 0.817 -0,817 
870 <"f>.:lOO 50,0')0 o.o 0,765 -0,765 
'l 7 ! !,8.00') ! 19,000 o.o 1,976 -1.976 
872 61. 000 l!S,000 o.o 2,900 -2,<no 
873 E:5,COO 110.000 0,0 3,810 -3 • 81 0 
fl74 6',,0')0 105,000 0,0 4.310 -4,310 
'l 7' 'I 12.000 101.000 o.o 4,3illl -4, '.F!II 
>376 55.COO 120,000 c.o 1. ')02 -1.002 
3~1 l 
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FGINT FCINf LOCATION INPUT SURFACE SU~FACE 
..... -1. X-CCORO Y-COORO Z-VAL\J"' VALUE RESIDUAL 
877 58,000 117,000 0,0 I, 957 -1,,;57 
fl 7 8 c3,000 110.000 o.o 3,121 -3,121 
879 68,000 104,000 o.o 3. 757 -3,757 
'180 71 ,JOO 100.000 0,0 3.793 -3.793 
118 l 53.000 120,QOO 0,0 0,416 -0,416 
88? 56,000 117,000 0,0 1,313 -1. 313 
883 60,00() 112.000 o.o 2.336 -2.335 
884 63,000 108,000 0,0 2. 834 -2.8.34 
885 66,000 104,000 0,0 3. 09(.'l -3.090 
886 69,000 100.000 o.o 3. 134 -3 .134 
887 56,000 1 I 5,000 0,0 I, 261 -1. 261 
'388 cs, oo o 103,000 0,0 2,558 -2,558 
889 52.000 119,000 0,0 0.166 -0.166 
890 51,000 118,000 0,0 -o, 062 0,062 
8'H !55.000 11 5,000 0,0 0,968 -0,968 
'192 55,000 I 13 • 00 0 0,0 0,896 -o. 896 
893 59,000 110,0CO 0,0 1,821 -1 ,821 
894 59,000 107,000 o.o 1,475 -1, 4 75 
895 b•, 000 103,000 0,0 2.25~ -2.253 
896 tl,000 I 04, 000 o.o 1,581 -1,581 
~97 50,0(\0 117,000 0,0 -0.264 0,264 
'l98 55.COO 111.000 o.o 0,794 -0.794 
899 6?,'Jl'lO 102,000 o.o I, 501 -1. 501 
900 55,000 110.000 () .o 0,735 -0,735 
901 51.000 115,000 0,0 -0,031 0 ,031 
90-2 c2,COO 101,000 o.o I, 319 -1,319 
903 49,000 11 7,COO o.o -0,461 0.461 
904 5~ .. 000 112,000 0,0 o. 366 -0.366 
905 57,000 106,000 0,0 0 • R61 -0.861 
91)5 61,000 101.000 0,0 1 • ('i A 1 -1. 081 
907 4~.0'JO I 2 0, 00 ".l o.o -1. 349 1.349 
'lOA 46,COO 11 7 • 0() 0 (; .o -0,922 0,922 
Q09 sc.ooo 113.ooa o.o -0.217 C,21 7 
91 0 54 .cco !08,000 o.o 0 ,394 -0,394 
911 5R.OOG 103,000 G,O o. 727 -o • 7'?. 7 
912 60,000 100.000 0,0 o. 706 -0,706 
913 42,000 1?0,000 c.o -1,401 !,401 
91 '> 39,COO l~l.(:C'J o.o -1,460 1,460 
91S 41 • 0".'.10 1 I 7, '.10 0 0,0 -1,262 1,262 
916 46,COO 116,0CO 0,0 -0,878 0.078 
917 44.000 113.00') o.o -0,905 0,905 
9 I 8 49.COO 112,COO o.o -o • 36Q 0,369 
919 48,000 108,000 0,0 -0.44C o.440 
920 53 • OCIO 107,000 0,0 0, 160 -0,160 
921 51.000 104,000 o.o -0.211 0,211 
'l22 73,('00 98 • 00 0 Cl .o 3,916 -~.,;16 
921 77.000 89,0CO 0,0 2. 5'l3 -2,593 
924 80 ,')l)(l e2.ooo c.o 1,590 -t.590 
925 86 • ()00 70,00<) o.o 0 • 865 -0.865 
926 .sq.coo 64,000 0,0 0,857 -0.857 
927 72,')00 99. 00 0 o.o 3,85Q -1.es9 
928 76oCCO 90 • o,o o.o 2,564 -2.5154 
929 81,000 79.000 C,. 0 1 • 1 4q -1,149 
93 0 86,000 6d.000 0,0 0,519 -C,519 
931 8Q.OO!"I 63,000 0." 0,707 -0,707 
932 12.000 98,000 o.o 3,58c -:?. 586 
933 74,000 93 • co 0 o.o 2,803 -2,803 
<B4 78 .oor:- 84,C,OO r;. 0 1. 48<l -t.489 
935 82 • 000 75,000 0,0 o.563 -0.563 
q3,; 66,000 67,000 o.o 0,361 -0,361 
937 88,000 63,000 0,0 O,::NS -0,398 
938 72,000 97, oc 0 o.o 3,307 -3,307 
939 76.COC 87.Cf'.'0 o.o 1 ,. -69 7 -1.6;7 
3.32 
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POINT POI NT LOCATION INPUT SURFACE SUI.FACE 
'ID• X-CCOPD v-comm 2-VALUE VAL Ut: RE~lDUAL 
940 80.001) 1e.ooo c.o O. 6C8 -0.5,Ja 
941 €4.000 69, ooo c.o o.oa1 -0.0Fll 
'l42 88.000 1::2,001) o.o o. 27C -o .270 
943 90.000 61 .ooo o.o 0.741 -0.741 
944 88.()00 51,000 o.o 0 • 153 -0.1-33 
045 90, )00 58.'.JOO 0,0 0.359 -0,359 
Q46 eq. f"!OO 59,000 o.o 0.200 -o, 200 
947 65,000 102,000 ('. 0 2,346 -2.346 
948 63,000 101.000 c.o I, 573 -t.573 
949 69,0C'O 97.000 o.o 2.356 -2.356 
950 t::7.000 96 • 000 o.o 1. 534 -t.S34 
951 72.e-oo 91 , 00 0 C, .o 1,621 -1.621 
95;> 10.000 BQ.000 0 , 0 0,5fl9 -0,589 
95'! 7<;.000 83.000 o.o 0.382 -0.382 
-954 74.000 ao.ooo o.o -0,462 0.462 
955 78.000 76 • OQO o.o -0.320 0.320 
q5r,, 77,000 72,000 0 • () -1.063 1. 00 3 
957 ao.ooo 70.000 0,0 -0.747 Q • 74 7 
958 79,000 66 .ooo 0,0 -1,209 1.209 
959 e3.ooo 63 • 000 0,0 -0,78! 0,781 
960 82,000 60,000 0,0 -1,018 I, 0 l 8 
961 87.000 54,000 0,0 -o, 541 o.s41 
962 86,000 51,000 C,O -0,662 (l,662 
q6:\ 70,000 J '.)0 ,00 '.l 0,0 3,462 -3,462 
964 t:9.000 '19,000 o.o 2,877 -2, 8 77 
965 72,000 95 ,c,o 0 0,0 ?,742 -2.742 
966 74 • 000 90, oco o.o 1. 934 -1,g34 
967 76.000 85, oc 0 o.o 1, 153 -1,153 
968 7'1,000 91 .oao 0,0 1,914 -1.()14 
969 77,000 81.000 0,0 0.443 -o. 443 
970 8'.l,'100 77,000 o.o 0 • ,:1g 1 -0,3<ll 
971 60,000 73 • 000 C ,0 -o ,344 o.~44 
97 .?. 83,000 70,000 o.o -0.043 0,043 
973 63,000 66,000 0,0 -o • 544 0,544 
974 86 • '"lOll 64,00') o.o -0.0'38 0,038 
,)75 86 • ,oo 60.f'OO C,O -0.412 0,412 
'l 76 f:19.CO') 58,000 o.o o. 096 -0,096 
977 89,000 54.000 o.o -0.230 0,230 
978 67,000 101.000 () • 0 2.739 -2.7'39 
979 74.000 87.0(,Q o.o l , l I 0 -1.llO 
98-J 70,0('0 96,0CO 0,0 2,395 -2. 395 
~"1 78.COO 77 .oc 0 () .o -o, 139 o. 139 
982 82,000 61. ot o o.o -0,657 0,657 
q3:3 66 • coo 59,000 o.o -0,47E 0,478 
qrv+ 88.000 54.000 o.o -0.398 0 .398 
'l85 63. O('() 100.l"Jon o.o 1,378 -1,378 
9'16 t:5,100 97.000 o.o 1 • 2:32 -1. 252 
987 6 7. coo 92 • 000 o.o C,607 -0.607 
980 70.')00 88,000 0,0 o. 359 -0,359 
989 70.1)00 35,000 o.o -0,269 0.269 
991 74.00J 79.COO 0,0 -0.635 o.c35 
991 74,000 76 • 000 0,0 -1,061 1. 061 
992 77.000 70.t)OO 0,0 -1.232 1,2:32 
<l<J3 80,000 63 .oo 0 o.o -1,182 1, l fl2 
99'> 85,000 52,000 0,0 -o • 728 0,728 
995 t3, 01)0 99, 0{, 0 () • 0 I. 183 -1, 1 '13 
996 68.000 88 • 00') 0 .Q -o, 037 0 ,037 
<;,q7 74.000 74.000 c.o -1,269 1,269 
998 84 • 000 52.!JOO o.o -o, 765 0 • 7.65 
gQ-::, 79.COO 62,00(} C • 0 -l.260 1 • 260 
100, 62.000 CJ9,000 o.o 0.954 -0.954 
110 1 {:6 • 000 91,000 C, • 0 0.200 -0.210 
]002 70,000 s;,.ooo o.o -o. 785 0.785 
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TABLE -- 1 9 CCNTt'lUED 
POINT POINT LOCATION INPUT SURF ACEc SU r.FACE 
f\10. X-CCCF<D Y-COOR') Z-VALUE VALUE RE ,o !DUAL 
1003 74.COO 72.00') (' • 0 -1.414 1.414 
I!} I) 4 78.000 63 • (')O 0 o.o -1•327 1. 327 
J 005 84 o 000 50. oo,J 0 .o -0.685 o.685 
100h 61.000 99.000 ('. 0 o.744 -J.744 
I 00 7 63 .ooo 93.000 o.o 0.072 -0.072 
1')0 8 Ec6.000 89.000 o.o -o .177 0.177 
1009 6 7 .ooo 84.0I)!') o.o -0.845 o.e45 
l 01 0 70.001) 80.000 0 .o -1 • 060 1.060 
IC 11 11.coo 75 • OG 0 o.o -1.442 1.442 
I'.) I 2 74 .ooo 70 .oc '.l c.o -1.4<.)7 lo497 
I I) I 3 75.000 65 • CG I) a.a -J.457 1.457 
10 l 4 780000 61.000 o.o -1.275 t .275 
1015 79. 000 57.000 o.o -10064 Io 064 
10 16 €3.000 51 • oc 0 o.o -o. 731 0.1::;1 
JI) 1 7 83 • 000 49.000 o.o -o.613 00613 
10 HI E'l. 000 53.000 o.o -0.79S o. 7Q8 
I') l 9 80.000 51 .. 000 o.o -o. 1:31 o. 6'31 
10?0 79.000 53.000 0 .o -0.755 o.755 
1021 sc.ooo 500000 o.o -c • 54 l o.541 
10? 2 81,000 52.COO o.o -0.756 0.756 
1023 78.000 54 • 000 r,o -0.790 o.790 
1024 790000 56.Q'lO o.o -0.997 Oo<;97 
1'}25 76 • 000 580000 c.o -1.049 1. 049 
I ·J?6 77.COO 61.00'l o.o -1 .. 286 1.286 
IO 2 7 74 .ooo 63 .oo 0 CoO -!0350 1. 35{' 
1C23 74.0CO 67.0C•O o.o -10513 lo513 
1029 71.000 69,0CO o.o -t.539 1. 53 9 
I 03.'l 12.000 72 • 000 (') .o -1.531 1•531 
1031 69.COO 73. 0()0 o.o -1.546 l • 54 6 
10 32 70.00!J 76.000 0,0 -1-430 1. 4 30 
103 3 6 7 • ,,co 77 • 000 o.o -t.448 1.448 
J(' 34 68.000 81 oO·JO 0. I') -1.123 1.123 
1035 t\4.000 83.0'.lQ o.o -1.126 l • 126 
1~36 E5,000 ?.7.000 0,0 -0.625 o.e25 
1037 b2o000· !37.000 o.o -0.833 0.833 
10 38 t~.coo 9t.('(:0 o.o -0.250 0.250 
1039 60.000 :t;l .()i~() o.o --o. 521 o. 521 
1040 6.? .00() 950000 o.o a.2s3 -0.253 
1041 57.000 '15.000 o.o -o • '.l l 1 0 • 31 l 
l •)42 60.000 98 • JOO o.o 0,402 -0.4/l2 
1<' 43 =4.COO 99. 000 OoO -0.204 Q ,204 
1044 57.COO 102.000 C,0 o. '>22 -0.422 
1045 5?.001) 102.000 0 .o -o • 197 o. t97 
1046 ~4.000 IC7o000 OoO 0.332 -0.332 
1~4 7 8Q • 000 53.000 o.o -o o 291 o. 291 
!04il ,;o.ooo 50.0-0{) o.o -0.305 0.305 
l'J 49 91 •t)(""O 57.0·'.lO o.o 0.519 -o. 51 9 
1050 94.000 52 .ooo o.o Oo714 -0.714 
10 51 97.000 46.090 o.o o. 572 -0.572 
1'152 l oc.ooo 40 .ooo o.o 0 o 106 -0.106 
l/l53 !C4oCOO 34.000 o.o -0,555 o.555 
1':) 54 <;2 • 000 55.000 0. (') c. 554 -0.554 
1055 S3o 00 0 53.000 o.o o.574 -0 .. 574 
1056 96.000 46,000 o.o 0, 346 -0.346 
!C57 100.000 39.000 o.o -0.090 0.090 
1058 103,000 33.000 o.o -0.878 o.878 
1059 90. '.)00 57.000 o.o 0.247 -Oo247 
1060 92oCO•) 53 • 000 o.o 0.319 -0.319 
1061 S6o000 45. 00 0 OoO 0.201 -0.2 01 
1062 <;9.000 39.000 o.o -Oo238 0.23s 
106 3 I 03. 000 32.000 0,0 -t.054 1.054 
1064 <; 0 • OC"l 56.QOO o.o 0.!45 -0.!45 
tC65 93.".H!O 4 9. on o o.o 0.110 -0 o 110 
::::c--14 
TABLE -- 1<:l CCNT!NUED 
POP!T PC:!NT LOCATION [ NPUT SURFACE SU !'FACE 
N 1. x-ccm,o Y-C00"1D Z-V ALUFc VAL Uf' RE~ lOUAL 
",? !066 <;6.000 43.000 o.o -0.070 o.o?o 
!067 99.000 37.000 o.o -0.549 0.549 
!06<l I0:?.000 31.000 0 .o -1.228 1.229 
M69 105.0C'O 32.000 o.o -0.8117 0 • 687 
1070 1C8.00IJ 28.0C-I) o.o -1,470 1. 470 
1071 112.000 23.00() o.o -2.066 2.066 
10 72 90.000 54.000 o.o -0.035 0.035 
I 073 ,;1.000 50,000 0 .o -o • 158 0.158 
1074 <;;>,OOO 50,000 o.o 0,017 -0,017 
!075 ,;;2.coo 4 7 • 00 0 a.a -0,227 0.227 
1076 <;4.CCO 45.000 o.o -0,130 0 • 130 
l 07 7 ,;s.ooo 41 • 00 0 o.o -0,405 o. 405 
1078 <;7. ooo 40.000 o.o -0,330 a. 330 
1079 <;?,COO 36,000 c.o -0 • 761 0 • 761 
1080 100.000 34,<JOO o.o -0.899 c. 699 
l'l 81 100.000 30,000 o.o -1.246 1.246 
1()8;> I 02 ,000 30.000 o.o -1. 332 1. 332 
1083 IO? .OCO 27, QC 0 o.o -1,473 1. 473 
1084 I 05,00•0 26,00:) o.o -1,733 1. 733 
10 85 105.000 23,000 o.o -1,645 1. 645 
I'> '36 106,000 24.000 o.o -t • 828 1,828 
10 '17 109,000 22 • 000 o.o -2,025 2,025 
l:J88 I cl9 ,000 ?1,000 ;) .o -t.G46 1. 946 
l ~:H3 -:;i 104,000 31, QC, 0 o.o -1. 167 1,167 
10 9/J 1(7,000 27,000 o.o -1,688 1. 688 
1091 112.o~t) 22 • oo,, 0 .o -2,145 2.145 
n<n 104,00IJ "I0.000 o.o -1. 32 7 1. 327 
1093 106,0CO 27.000 o.o -1.694 1. 6'l4 
1094 111.000 22.000 o.o -2 • 134 2,134 
1095 11 Q .ooo ?.I ,cJOIJ ('\ .o -2,045 2.045 
10 91\ 11?.000 I 9 • 00 0 c.o -J.'183 1,983 
109 7 114 .coo 19,000 o.o -2.115 2 • 11 5 
1098 113.·100 20.000 0,0 -2.158 2,158 
I 09Q 115,000 19,0C,0 o.o -2.134 2,134 
1100 117,000· 18,('Q'l n.o -2.035 2,035 
110 I 115.000 20.0IJO C ,0 -2, 162 2,162 
1102 124.0r>Q !3 .000 o.o -0,414 0.414 
11 O"\ 120.000 14.000 o.o -1,05<:l 1,059 
1104 120.000 16,000 0,0 -1,636 1,636 
11 Q 5 I 05 ,OOG 22. 000 G.O -1,511 1. 511 
]106 !C9,COO 20. 000 o.o -1,7911 1.798 
ii 07 112 .ooo 18 ,00' (I. 0 -1 • 774 1. 774 
I 1 !HI 118,000 17•000 o.o -1. s<n 1,893 
1109 113,000 1 7 • 00 0 o.o -1. 622 1.c22 
I I I 'l tl4.COO J 5 .oo 0 a.a -0.973 o. <;;73 
11 11 117,0<'0 16.000 o.o -1,676 1.676 
I I I 2 111:l.OOO 14.00-'J o.o -o. 983 C • <; 83 
1113 ! 06 • 000 21 , 00 0 ") .o -1.506 I, 506 
1114 109.000 19, 0('0 0,0 -1,578 1,578 
1115 111 .ooo 18,000 a.a -1,633 1,633 
11 16 110.cco 17,000 o.o -1,107 1,1:)7 
I! I 7 IC6,000 19,000 o.o -0,969 o. 969 
I 118 107,000 18,000 o.o -o • 834 0.834 
ll I 9 112,00() 15,0()() 0,0 -0,581 0.581 
1 l .?O I lfl .ooo 13,001) o.o -0.442 0,442 
11? I 124.000 12.000 o.o 0.056 -0,056 
11?2 124 ,'lOO 11.000 o.o o. 673 -o. 073 
! ! 2 3 120.000 12.oco 0 .o 0,021 -0.021 
11 24 122.000 11 • 00 0 o.o 0,642 -0,642 
11 25 120.000 11.000 o.o o. 775 -C.775 
1126 119,100 I I • 00 0 (l .o 0.898 -o .898 
1127 117.0CO 11.non o.o 1,249 -1,249 
11 ?B 1!4,000 12.000 o.o 1,058 -1.058 
3.>5 
TASLE -- 19 CCNT I NUEO 
l'il!NT FC!NT LOCA.T ION l NP:JT SURFACE SU FF ACE 
'JO • x-ccm:,o V-COORD Z-VA.LUE VALUE RE!!DU4L 
I l 2<l 114.000 13.0/)() o.o o.~s1 -0.2'il 
11 30 119,NlO 12,0:JO o.o o. 110 -o. 11 0 
11 31 117,000 13,00!) o.o -o, 316 0,316 
1132 lO<J.000 I 3, 00 ·) 0 • 0 1,690 -1,690 
1133 112 .ooo 12.000 o.o 1. 6::::\0 -1. 6 30 
113'" 113,CCO 13,000 0,0 0,495 -0,495 
113 5 108,000 15,0C:i 0, ll o. 4 73 -o. 4 73 
1136 111,000 13,000 0 ,0 1,055 -1, 055 
1137 113,01"'0 14,000 0,0 -0.209 0,209 
113 fl 108.000 l'l,000 0,0 2. 029 -2,029 
11 19 106,000 14,0()() 0,0 1,857 -1.857 
1140 104,0flO 15,000 0,0 1. 749 -1,749 
1141 j(:3,000 15.000 0 .o ?. , 0 fl?. -2,082 
1142 100.000 Ul,000 0,0 1. 097 -1,097 
114> 110.000 15,000 0,0 -0,093 C,093 
1144 I 07,COO 17.000 0,0 -0.391 0,391 
11 45 104,000 18,000 o.o -0,052 0,052 
1146 100.000 22,000 0 .o -0.479 0,479 
114 7 85,000 49. 0/lO n.o -0,644 0,644 
1148 86 .ooo 46,000 OoO -0,537 0,537 
1149 880000 52,000 0 .o -o .4 77 0,477 
115() 90,000 48,000 0,0 -0.398 Oo39S 
ll 51 88,000 46.000 0 ,0 -0,541 0,541 
ll 5? E7 • 00 0 so.ovo OoO -00599 0,599 
1153 86.000 50.000 0,0 -o. 649 0,649 
ll 54 87,000 46.oon 0 .o -0.549 o.s49 
11 55 84 .000 48 • 00 Q 0,0 -o. 583 o. 58."3 
11 56 86.COO 44.000 o.o -0,451 0.451 
115 7 91,000 48, oco C • 0 -0,287 0.2.,7 
1158 94. i::oo 42.0'):) OoO -o. 396 0, 3()6 
1159 qe, • 000 "3 7 • 00 0 n.o -0.6<J5 00695 
1160 99,'lOO 31oOOC o.o -1 o 1 43 1, 143 
1161 103.000 25,000 0 .o -1.530 1.530 
1152 SO• Cf'.' I') 47.0()~ o.o _,,. 434 0,434 
1 ! 63 89,000 45,')00 n .o. -').520 0.520 
1164 S3.000 42.000 c.o -o • 461 0.461 
11 65 g 1 • nc o 40.01)0 OoO -0.547 0,547 
11 66 ,;5.000 31'.00Q 0 .o -o o 641 O.C41 
1167 93,000 360000 o.o -0,656 0.656 
1168 97 • 000 "34.,oo o.o -0, 902 00902 
1169 S6. 000 310000 0,0 -0,885 0,885 
It 70 100.001) 2 7 o 0'.)0 o.o -1,240 1,240 
11 71 <;<J.000 26.000 0,0 -1.011 1, 01 I 
1172 1Q3.000 23,000 o.o -1,319 1,319 
11 73 l 01 .ooo 23,000 o.o -0,934 0,934 
1174 l 05,000 21 • OC'!O (; .o -1.319 I ,319 
t 1 75 E8,000 45,000 Q. I) -0,530 o. 530 
11 76 90,00') 3"lo000 0 • !) -0.498 0,49fl 
11 77 94,CCO 34,000 c.o -0,728 0 • 728 
11 78 95,000 31,1100 0 .o -0.769 o.769 
11 79 <;8,COO 26,000 ". 0 -0.83A 
0,838 
11 80 103,000 20,!DO c.o -0,592 o.5q2 
11 81 88,000 43,000 o.o -0,493 o. 493 
1182 90,000 38,000 o.o -o, 4 76 0,476 
1183 93.000 33,000 OoO -0,610 0,510 
11 'l4 96 • 000 2 7. 000 C ,0 -o.6.07 0,607 
11 85 9<),000 23 • 00 0 0,0 -o. 506 00506 
1186 87 .,JOO 44 • oc 0 (; .o -o, 4 q 1 0,4"ll 
I I 'l 7 90.000 37,000 0,0 -o. 44 7 o.447 
1188 93,000 31,000 0,0 -Oo 507 '.), 5:l7 
11-39 r:;7. 000 24.0~0 0 .o -0,297 o.2g7 
I 19~ 101 ,OOD l<J.1)0'.) o.o 0,326 -C."326 
11 q1 106.000 16.000 o.o 0 ,418 -0,438 
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TABLE -- 19 CCNT!NUEO 
POINT POI NT LOCAT[ON INPUT SURFACE 5Ul'FACE 
NO. x-ccm,o v-com,::, Z-VALUE VALUE RE,IDUAL 
119.2 86 • 001) 43.000 o.o -0.4('3 0.403 
11 93 88,000 39.000 o.o -0.354 0.354 
1194 91 • 000 33,000 o.o -0.369 o. 369 
1195 S5 • 000 26,000 o.o -0.275 0.275 
11 96 100.000 19.0'10 o.o 0.603 -0.603 
1197 106.000 15.00(' o.o 1.094 -1. OQ4 
1198 e2.ooo 50.000 o.o -0.645 0,645 
l! 99 81.000 49.000 o.o -0.516 o.s16 
1200 82.000 46.000 o.o -0,332 0,332 
1201 e4,ooo 46.000 o.o -0.463 0,463 
1202 84.000 42,00() o.o -0,185 0.185 
1203 86.000 42.0(10 0,0 -0.349 o. 349 
1204 85,000 40.000 0 .o -0.137 0.137 
1205 !'17,000 39.000 o.o -0.266 0,266 
1206 87.000 36.000 o.o -0.075 0.075 
1207 <;0.000 33 • oco o.o -0.238 0,238 
12 08 89.()00 32 .0()0 0,0 -0.015 c. 015 
1209 <;2,000 27.000 o.o 0 .122 -0.122 
1210 92.COO 30 • 000 C,O -0.?.72 0.212 
1211 <;5.000 25. 00 0 0,0 -O.C89 D.089 
121 2 <;5,000 ?2.0co o.o 0,702 -o • 702. 
1?13 <;7,000 ~2.coo c.o 0.233 -0.233 
1214 <;7,[)00 20.000 0 ,0 o.q66 -0.966 
1215 98,000 19.000 0,0 1. 153 -1 • l 53 
121 o 38,000 120.000 o.o -1. 381 1. 381 
1217 36.000 119.000 o.o -1,206 I • 2? 8 
1218 3-g.oan 115,00".l c.o -1. 123 1 • 12,3 
121 9 41,000 116,000 0 .o -I .t 99 1 • 1 c;.9 
1220 43,000 113.0{0 o.o -0.953 0 • "i'51 
1221 41,000 113.000 o.o -0.998 O.ct;48 
l:?22 44 • O'.l 0 111.00n 0,0 -n. 7Y8 0 • 7<;J 8 
1223 33.000 t!B.000 o.o -0,864 0.864 
1 ?7-4 36.000 118.0l)O o.o -1.164 1. 164 
1 ?.25 ,35.000 11~.CCO (). 0 -0.923 o. 923 
1"126 39.000 114,0C,I) c.o -1.053 1. C53 
1227 38.'lOO 112.000 c.o -n. a75 0.875 
1223 43.00~ I I I • 00 0 o.o -0.834 C.834 
1229 40.000 111.000 0 .o -o, 851 0,1!51 
1230 32.000 117,000 Ci. 0 -0.715 0, 715 
1 :>. 31 27,000 l 17e000 o.o o.01 l -0.011 
1232 31.000 114.000 o.o -0 .. 507 0,507 
1233 35,0<'0 114,00'.l 0,0 -o.ssg o. i359 
1234 35.000 111.000 o.o -0.649 0.649 
1235 40.000 1 to.000 o.o -0.778 0.778 
1?36 46.0(.\0 110.000 0,0 -o. 64 2 c. 642 
1237 48,000 107.001) o.o -0.429 0.42g 
!?38 51.000 113.000 o. 0 -0.239 o. 239 
1? 3q 54,000 98,000 o.o -0.206 0.266 
1240 57.000 <J4.000 o.o -0.399 o.3q9 
1241 60. 000 90.000 o.o -o. 62'3 Cec23 
1242 1:2.000 86.000 o.o -o.924 0.924 
1243 63,000 84.000 (l. 0 -1.068 1. 066 
1244 60. 000 q6.000 o. o -o .938 0 • q<l8 
1245 56.000 90.000 o.o -o. 669 0,669 
1246 52, coo 94.000 o.o -0.453 0, 453 
1247 4g, 000 97.000 0,0 -o, 358 o.358 
1~48 46.0C-O 1 ()() • 00 0 o.o -o.336 0,336 
I?. 49 5C.OOO 100.000 o.o -0.349 o. 349 
I ?50 42 • 00'.l 104,000 o.o -0.414 0.414 
1 ?51 46.000 104,000 0,0 -o. 453 o. 433 
1252 38.000 1ce.ooo 0 .o -o, 565 0 ,565 
1253 26 .ooo 117.000 0,0 0.175 - C, 1 75 
12 54 24,000 116.000 0 ,0 0,412 -0.412 
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FO [NT FCINT L'JCAT I ON INPUT SURFACE SUi,FACE 
NO. X-CCCRD Y-CODPO Z-\1 ALUF VALUE RES IDU!IL 
1255 27.COO 114,000 c.o -o. 075 0.075 
1256 30.000 114,000 o.o -0.403 a. 403 
1257 3 ! • 000 111.0C'l o.o -o • 370 0 • 370 
1258 34.000 111.000 o.o -o.5,q5 0 .585 
1259 37.flOO 110.00Q o.o -a.679 o. 679 
126'1 3~.h f')O 0 109.000 o.o -0.643 o.c43 
1261 37 .ooo 108.000 o.o -o. 521 c.s21 
1262 41 • 000 !04.000 c.o -o • 382 o.·3a2 
1263 45.000 100.00,) o.o -0.306 0.306 
1264 49.00Q 96.0?0 o.o -o. 351 o. 351 
1265 EJ.000 'l2.000 o.o -o.s21 o.521 
l?.66 57.()00 119 • 0/JO o.o -0.734 o. 734 
1"'67 6 ! .ooo 85 • 00 !) 0 .o -1.007 1.007 
1268 63.000 83.000 c.o -1 • 138 l .1 3 8 
126'l 65.000 80.0CO o.o -1.311 1. 31 l 
12 7() 67.000 76.0()1) o.o -t.476 1.476 
1271 t4. ~co 78.000 o.o -1.351 1 • 351 
1272 60.~00 '11.000 C, .o -t.091 1.091 
l'.?73 56.000 65.00'.l o.o -0.778 o.77fl 
1274 5?. • 000 90.00') o.o -0.482 0.482 
1275 45.000 97.0,10 c.o -o • 185 0 .135 
1276 38.('00 104.0'JO 0. (l -o. 255 0,255 
1?77 :l3.000 l('\9a000 0 .o -o • 380 0 • 3il0 
1?78 23,00() l l 5 • Qi) 0 o.o o. 454 -o • 4'54 
1279 ?8.00'.l 111.no'.) o.o -o. 147 o. 14 7 
12'30 -32. 000 1C7,000 0,0 -,').1'38 o.:..'3s 
12A 1 25.'100 115.01'0 o.o o. 199 -O.l'l9 
1282 31.')00 110.000 o.o -o. 316 o.Jt6 
12'33 35.COO 105. 00 0 o.o -0.188 0.1~8 
12"!4 40 • coo l OC.J)OO 0,0 -o .. 067 0,067 
128'i 45.000 95 .ooo 0 ,0 -o, 099 0.099 
1?86 5('.00'.l 90.0'),., o.o -0,327 C,327 
12 87 55. 000 85.000 c.o -('I. 693 0.593 
1288 60.COO '3o.o,o 0,0 -I.Ofl9 1.089 
1289 f5 ,00'.l 7b • 000 o.o -t.410 1. 410 
1290 68 • G'lO 74.000 o.o -1,522 t • 522 
1291 70,000 71,000 !'.). 0 -1.556 1.556 
12'>2 65, 00·? 74,0<10 o.o -1.379 1.379 
1293 34.0t)O 1 o:i.coo o.o o.ooa -0,0JS 
1?94 37.000 100.000 o.o 0,095 -0.095 
1295 4? • 000 95 • 00 0 0 • () 0 • 122 -0.122 
129A 47,0(Hl 90.00'l o.o -0.051 0 • 051 
1297 52. 000 c;4.ooo o.o -o .349 0.349 
1298 57.000 ac.ooo (). 0 -1.789 0,789 
1299 cl./lJO 76. 0,10 o.o -t.084 1,084 
1,oc t:4."'.l('!f) 75 • oc 0 u.o -1.330 1.330 
1301 E0.000 79.000 o.o -1.050 1.050 
130? 53 • Of'lO as.ooo (). 0 -0.496 0,496 
1:303 52.00') 86.000 o.o -0.418 o.4t8 
1304 33 • 000 I 06 • ')1)0 o.o -0.167 o. 167 
1 305 38.000 l 01.,:,00 a.o -o • 031 0.0:31 
1306 43.000 96.01)') o.o -0,008 o.ooA 
1307 48.000 90.000 -C. 0 --o • 146 0.146 
lJ0,'3 51.000 87.000 o.o -0.343 o.343 
1309 31.000 106.000 o.o -0.080 o.oeo 
131;) 35.C0-0 101.000 o.o 0 • 114 -0.114 
1311 41 .coo 'l5 •DC, o.o 0.195 -o. l 95 
1 31 2 48,,100 67.000 o.o -o .01 8 o.::i1a 
t 31 3 £5.00C 80.Q')(l o.o -o • 544 0 .544 
I 31 4 eo .coo 76 • 000 0 .o -0.971 0.971 
131 '5 32.COO 104.000 0. () 0.013 -').()13 
1316 35,COO l 00.00'.l o.o '1,187 -0.1137 
1317 40.000 94.000 o.o 0.330 -o. :no 
3.'18 
TABLE -- 1g CCNT !NUED 
PO t '\l T PCT NT LOCATION INPUT SURFACE SU~FACE 
NO, X-CCORD V-COOR'J Z-VA.LLIE VALUF RE! !DUAL 
1 3 ! 'l 46,COO 88,00<J o.o 0 .150 -o ,150 
1319 52.000 82,000 c.o -0,256 0.250 
132 (l 56,C<JO 78 .. oon o.o -0.570 C,570 
13? I 6C,COO 75, l')C 0 0,0 -0.917 o,g17 
1322. t:3,"JOO 75,000 (I. 0 -1 • .?45 I, 245 
13?3 29,000 10/l,COQ (' • 0 -o .I 03 0, 103 
1324 .32.000 103,0CO 0,0 0,080 -0,0/lO 
1325 37,000 97 .ooo 0,0 0.309 -0,309 
1326 42,000 91 • 00 0 0 • (l 0.363 -0.363 
1:'<?7 48.000 85 .oc,o o.o o.ce5 -O.C85 
132 'I 54.00('! 79,000 o.o -o .356 o • .356 
1329 6c,r.oo 74,000 0,0 -o. 853 C,€53 
1330 64,000 73 ,i)(\Q o.o -1.255 1. 255 
I 33 l 67,0llC 72,000 ('. 0 -t.455 1,455 
1332 C:3 .:)00 72, 0()0 c.o -1 • 001 1, 091 
1331 58.0()0 75,000 (', .o -0 .652 C.652 
U34 52.000 80,000 0,0 -0.142 0,142 
13 35 4 7,000 86,000 0,0 0 ,147 -0.147 
1336 43,1)00 'l0,00') o.o '.) • 334 -o, 334 
1337 3'l,OOO 94.0CO o.o o.:1c;7 -0.397 
1338 35.000 98. 000 o.o 0.327 -0.327 
133g 31,000 104 ,c,o:) c.o O.C44 -c, 044 
1340 28,000 10'9.0CO 0 • () -0,094 o.og4 
1341 CE• 000 71.0QO 0,0 -1,480 1.480 
13 4? 70,000 69.00-0 c.o -1.507 t.507 
1343 ts,noo 71,0C·r:l 0 , 0 -t.243 1. 24 3 
134A 66.COO 69.000 o.o -1,?08 1.2')8 
1345 c I • 000 71,00') o.o -0.757 0.757 
1346 t0,C0'1 73,000 0,0 -C.782 o.1s2 
1347 56.1'.'CO 74,()('Q C • 0 -C.288 o. 2d8 
1348 55,000 77,000 o.o -0.368 a.J68 
134g 51.000 79.000 o.o n. 060 -0.060 
1:150 50,000 82.000 o.o 0.005 -a.cos 
1:l5 I 47,000 83, '.)O Q 0.:) 0,323 -0.323 
l3"S2 45.'J0{\ 87.0CO 0,0 .,.312 -0.312 
1353 41.0CO 89,0C'C 0,0 0 .567 -0,567 
1354 40.00'J 'l2,000 0,0 o. 4:iA -C.458 
1355 84.000 56,000 I). 0 -C.819 0,S39 
U5f; 37. 000 94.000 o.o 0.510 -0.510 
1357 32 .ooo 102 .. 0•)0 0,0 0,146 -0,146 
1351' 71 • 00') 68,000 0,0 -1,507 l, 507 
1359 70.000 67.000 o.o -1.4("7 t.407 
136f\ 67.000 67,00<J o.o -1,151 t.151 
1361 f-4.000 69. 00() 0,0 -0.97,; o.g79 
136;, 60 .000 71•000 (, . () -0.616 0,616 
1161 e:5.0)0 74 • 000 0,0 -o, 14 0 0,140 
1364 sc.000 7'9 • 000 o.o o. 1 g7 -0.197 
1"165 45.000 94 .ooo o.o o • .r.9o -c.4·,o 
1'166 41.cno 88,000 C,O 0 .627 -o ,627 
1367 37,1)00 93,000 0.0 o. 573 -o. 573 
1,68 ;:4. con c::)8-.000 n,o 0.360 -c • 360 
1369 29,COO 106,000 0,0 -0,013 0, 013 
117() 72 , f\00 6,000 o.o -2,826 2.826 
1371 cs.coo 67,000 0,0 -0,91,; 0,919 
!372 f::8.000 71 .ooo 0,0 -0,323 0,323 
1373 ~2.000 76, OQO o.o 0, 136 -o ol :16 
1374 45.0-00 83 .. 000 o.o o. 551 -0.551 
1375 40,000 :3A.OOO 0,0 o. 701 -o • 701 
1 ~76 35,COIJ 96.0:'JO o.o o.461 -0.461 
1377 32.0!)0 101.cco o.o o. 2 t 0 -0.210 
13 7'3 7~.ooo 65 • Of: I") c.o -t.435 1, 4 JS 
I 37Q 12.000 64.000 o.o -1,325 1,325 
13 8~ 69.000 65 .oo 0 o.o -1,175 1 • 1 75 
33-9 
TABLF -- I 9 CONT l"lUED 
PUIN T POINT LOCATION INPUT SURFACE SUFFACE 
NO. x-com,o Y-CO'.JFIO Z-IIALUE VALUE REHDU4L 
I '!81 64,000 67. ono 0,0 -() • 789 0,789 
13q2 5P.OOO 70, O'.lO 0,0 -0,229 0.229 
1'183 E2.000 75,000 o.o 0,212 -0.212 
1384 46.C00 81,000 o.o 0 .564 -o • 564 
L385 41.000 86, 00() 0,0 I'). 744 -0.744 
1386 37,000 92.000 o.o 0, 635 -o, 635 
1387 33.000 98,000 C'. 0 0,383 -o, 383 
1388 30.01)0 104,000 0,0 0,067 -0,067 
133q 74.000 61,000 o.o -1.202 1 • 2,.,2 
1390 73 • 000 63,0C'O o.o -1,306 1,306 
13 91 71 , 000 62,000 0,0 -t.074 1. 074 
!]Q;> 67,01)0 65, OC•O o. 0 -0,962 0.962 
1393 65,01'0 65,000 0,0 -0,710 o. 71 0 
1 '194 60.C(IO 68,000 0,0 --(\ • 325 0,325 
1395 52.000 74,000 o.o 0,291 -0,291 
1396 46,000 80,000 o.o 0,626 -0.-626 
1397 40,000 86,000 0,0 0,!'14 -0,814 
13 9'l 36,000 92,000 o.o 0,674 -o.674 
1399 .31 .ooo 101.000 o.o 0.226 -0.226 
1 40t'l 7S.COO 59,0('0 {\. 0 -1. 084 l • GB4 
1401 76,000 56.000 0,0 -0, 859 o.asg 
140;> 7!',000 59.QCO 1),0 -0,632 o,c32 
1403 70,000 62,000 0,0 -0.977 C.<;77 
1404 t:3,000 64 .coo 0 .o -o • ,31 9 0, 319 
1405 61 ,1)00 67.COO o.o -0.366 0,366 
1406 56,000 68,01)0 0,0 0, 252 -0.252 
1407 55.000 71,000 o.o 0 • 1 l 9 -0,119 
1408 51.coo· 73,000 0,0 (),4c;9 -().499 
l40q 48,000 77,000 0,0 C • 589 -0,589 
1410 43.COO F3.t.o~o o .• 0 o.es,; -0.859 
141 ! 40,000 85, 00 '.l o.o 0, 867 -0.867 
1412 36,COI) 9 1, 00 '.l o.o o.731 -0.731 
141~ 31,0C'O 1 '.JO , ('I'.) '.l 0,0 0.204 -0,284 
1414 2a.coo 1C7.00() ( ,0 -o, 027 0.027 
1415 27,000 110,'100 r; .• 0 -0,0(:5 o. 005 
14 l '> 77,000 55 • oco o.o -,; • B2c 0.826 
1 "- 1 7 71,000 58,0CO o.o -0,624 o.624 
1418 c3,ooo 63.-000 () • 0 -0.20:, 0,203 
1419 5~.CO!) 70.000 0,0 0 .4 76 -o .4 76 
1420 45.000 7 8, 00 '.J o.o o.e45 -o. B45 
1,,21 41 • 000 83.00,., c.o 0,905 -o. 9f15 
S 't.22 78,COO 53,00'.l o.o -0.695 0,695 
14 ;> 3 55.~00 75, 00'.l 0 .o -0.221 Q,221 
142"- 7£::, • 000 S~ .. OOQ G,0 _,, 536 0,536 
1425 7t .oon 56.()(',:) o.-o -o.376 0,376 
1426 7~.000 58.00(l o.o -C' • 5-0 A 0.5:>8 
14 27 to.enc 59.000 0,0 -Q" 129 0, 129 
14 ~,; e4.noo 62,0llO o.o -0.224 0.224 
1'>29 tl'.'.(l'.)0 ~4.0Q') C • 0 0, 102 -0 • 10 2 
1430 :,5 ,00'.l 68,000 o.o 0,3B6 -C,3B6 
1431 56.000 66.000 o.o 0,433 -0,433 
143~ ~?.C("-0 69.()00 (j. 0 /),670 -0,670 
1433 so.coo 72 • 000 0 .o 0,689 -o.oag 
1434, 45. 000 76.:')00 0 .o 0 .861 -o, 861 
14.35 -41.<'.'00 8?,000 0,0 0 • <; 53 -o.c;5,3 
1436 37,0Q') 38.000 0,0 0, 857 -0,857 
1437 33.000 96. 0110 o.o o.504 -0.504 
143!:I 79,()00 52 .. COO o.o -0,663 o. 663' 
1 '+3(} 7 7 • )00 52 • ~00 o.o -o • 514 o.s14 
_t 441'} 74 • 0/)/'} 54. 011-f'l 0,0 -0.459 0.459 
l !t.41 6<:;.000 57.000 o.o -0 • 2b l 0,261 
1442. C?.000 61. or o 0,0 0 • 162 -0.162 
1443 54 .. 000 67 • ")0 0 c.o c. 591 -0,591 
340 
T -"3L £ -- 19 CO~!TlNUEO 
'\, P'il NT PC!NT LDCATI ON INPUT SU<,F4CC: SU~FACE 
r-10. x-coo~ o Y-C00PD Z-VALUF: VALUE xE~IDVAL 
1444 43. CCO 78.D01) o.o l • 002 -1.0?2 
144S 4.13.01)0 72. Q')'.) 0.0 0.886 -0.888 
1446 39.!)01 84 • 000 o.o 0.967 -0.'967 
1447 35.000 Ql • OOil o.~ 0. 754 -0.754 
144R 79.0rJO 51.000 o.o -o. 568 o.568 
11+49 74 • 000 53. o,)o o.o -0.339 'l • 3 39 
1450 tll.000 56 • 000 u.o -0.012 0.012 
1451 59.-')00 62 • 000 o.o 0.432 -C.432 
1452 s1.ooo 6 8 • 00 J o.o 0 • fl3 l -0.831 
1 453 43'.001) 77.000 o.o 1. 042 -1 • 042 
1454 39.000 83 .0~'1 c.o I• 00 9 -1.009 
14 5F, JS.OO'l 90,000 o.o 0. 3r,5 -() • 805 
14S6 eo.coo 49. 00!1 o.o -0.446 C.440 
1457 77. ".)00 51 • 010 0,0 -(l.405 o.405 
145'3 72 • 000 53.00') o.o -0,117 0.117 
1459 65.000 57 • 000 o.o 0.235 -0.2~5 
1460 59.<)00 61.00'J o.o 0,522 -0.522 
1461 49.000 6 g • 00 0 0,0 o. 94-4 -o. g,.:.4 
1462 ~1.co-0 4 7 • O( '.l o.o -o, 342 0,342 
_t t+6 ~ 78,000 49,000 o.o -0,279 0.279 
l 464 72 • ')00 s2.001 o.o o.or.5 -o.cos 
1465 E4.00'1 57.()CO o.o 0.351 -o • 351 
H66 55.0(H) 63. tlC 1 o.n 0.765 -o. 765 
1467 48,0'J'.'J 70.0'JO 0 • () 0, 976 --".).976 
1468 44oJOO 75 • 00 (' o.o 1 • 054 -1, 054 
1469 40.0CO Bl o'.'lOO o.o 1.046 -t.046 
14 70 e4,noo 41.(H)'.l o.o -o • 11 1 0 • 111 
1471 82.000 45.00') o.o -0.241::i o. 248 
147? eo.ooo 47.1)00 o.o -0.2:,7 0.257 
1473 77.000 48. or·, o.o -'.l, 071 n. C7t 
14 74 76 • ()01) 46.0():J o.o 0,247 -0.247 
14 75 eo.ooo 43.0C~ o.o \,1.127 -o • 127 
1476 7g.oo) 43 .Or) 1) o.o (). 231 -0.231 
1477 78.'.)00 42.000 o.o 0,426 -o .426 
14 7 '! 81 .<'00 ~~.0()0 o.o 0 • 3 7,3 -C,373 
! 4 79 860<'00 37.001) o.o -o, 030 0,030 
J 4 80 e~.ooo 39.00!) c.o -0.065 0,065 
1481 a2.0'lO 41 .000 o.o· 0.095 -o.oq5 
J4il2 :;;4. 000 62 • OC G o.o 0 • 883 -0.883 
1 48:l 52.000 64 • oc- ,) o.o ::i.930 -C.<;;30 
3., 1 
T 4 Bl E 20 
INPUT DATA AND RESIOIJAL VALUES F 'JR Pl ATE 1 I • 
l'/1\S TE EANK MATERIAL • y • 
CATA, PC INT LOCATION IN SYfJAP COORDINATES lSEE PLATE l 2 ) 
VALUES IN PERCENT 
PO!"JT FC INT LOCATION INPUT SURFACE SUl'FACE 
NO. X-CGORD Y-C0'1RD Z-VALUE VALUE RE~ !DUAL 
I 5t .ooo 148.000 50,000 54.034 -4. 0-34 
2 11.000 120.000 5n.ooo 32 • 84Q 17,151 
3 6.ooa 114.00,, 50,000 16.425 23.575 
4 30.0CO 136,000 50 .ooo t4.219 -14,219 
5 12.000 11 7, oc 0 50 .ooo 23.862 26.118 
6 21 • 000 l lo,C'CO so. 000 18,682 21.318 
7 23.000 116,000 25 .oo 0 17.9Qc3 7,007 
'l 33.000 1 2 7 • 00 IJ 50. 000 34,025 15 • 975 
9 35.CiO!) 127, /JOO 25 .oo 0 32.63.6 -?.636 
10 75 • OQ 0 !36,0CO 25 .oo 0 8.748 16.252 
l I 50.000 13 7 • 000 50.000 41,36CJ e,631 
l 2 57,0()0 140,000 25.000 '36.:341 - 11,341 
13 !:,7,000 141,000 50. 00 Q 36 • 711 t:J,2,;9 
I 4 1 • 000 l I O • 00 0 50 .ooo 3. 1 QB <6,802 
15 2'l,000 11 9 • oc 'l 25 .oo 0 20. 61 I 4e.J89 
16 30.100 1t8•000 o.o 1e.cs4 -l!'.654 
! 7 34 • coo 118.000 o.o 17 • 482 -l7,4A2 
11' 33.000 121.000 o.o 22.294 -£:2.294 
19 40.CCO 124.000 o.o 24.8?8 -f4.828 
2J 40.000 125.000 0 • () 26,455 -f6 .455 
21 A 9 • 00 0 129,0(0 o.o 30. 350 -::c._350 
2" 54.000 132,000 o.o 32,602 -:':2,602 
23 59.()00 !38.000 25 .ooo 33 .134 -8 • 1 ]4 
24 co. ocn 137.001) 0,0 31,823 -Jl,823 
?5 f2,000 135,000 0 .o 29,705 -~9.705 
26 ::o.<100 122.000 50 • 00 0 22,0'11 ~7.99Q 
,?,7 46,000 125,000 50. 000 ?.5, 251 24.749 
2/'J 58.000 133,000 SC• 000 3 ! , 72 0 18,2f.!0 
29 4:1 • OC-0 123,COO so .noo 2?,777 ,;.7. 22 3 
30 53.100 129,0CO 50 .ooo 29.636 ~0.364 
31 6(',000 130,0(\() so.ooo ?G.2132 20.718 
32 66 .000 131,000 50,000 27.118 ~2.882 
33 153,000 I 34 • OUl 50,000 28,870 ~ 1 • 1-30 
34 43 .('J)O 122,0('() 25,000 21.419 3,581 
35 e-2.oco 127,0CO 25 .ooo 27,484 -2.484 
36 58 • ('I() 0 130,0C,0 25, oc '.l 29, 727 -4 • 72 7 
37 45,00D 122.000 20.000 21,351 -t • 35 ! 
3 e. 50 • coo 125.000 20 • 00 0 25,153 -5 • t 5J 
:19 58 ,00() 12 9 • OC<J 2C • 00 0 29. 016 -9.016 
40 46.0,10 122.000 25 .ooo 21.370 J.£30 
41 :53 .coo 126.00() 25. 00 0 26,406 -t.406 
42 62 • 00 0 130.0QO 25 .oo 0 26,753 -3.753 
43 4 7 • oco 121.000 25,000 20.266 4,734 
44 56.000 126,000 25 • 00 '.l 26,619 -1,619 
45 f::4 • 000 130,000 25,000 28,093 -3.'093 
46 44.000 126,000 50,000 26,999 23.<)0t 
47 48 .oo 0 127,000 50,000 27,780 <2.220 
4,~ 54. '.lOO 124. 000 50 .ooo 24,508 25.492 
49 66eCCO 1 :rn.aoa 50 .ooo 27, 25! Z?. 749 -
50 cA,000 129,000 50 .ooo 26 • 462 ~3.!:38 
51 63,000 125,000 50,000 26, 738 23,262 
52 57,QOO 121 ,OO!l 50.000 22,671 4;7.329 
53 55.r,,oo 123 .. 001) 50 • 000 23,779 26,221 
51~ 51 .t"'OC 120.oco sc .aca 19. 943 Z0,057 
55 47.'.lClO 118,C'CO 50,000 17,0ilO ::2.<;20 
56 54.000 122.oco 40 • 00 0 22. 1"23 !7.377 
57 57. 1)()0 120.000 40 .ooo 21,8116 1e.114 
34 ;> 
T ARL F -- 20 CO'ITI'IUED 
PfJ I '.'4 T FCINT UJCATIDN 1 NPUT SURFACE SUfFACE 
NO. X-CDDRO V-COORD Z-VALUE VALUE RE SlDUAL 
58 65.COO !25.0•)0 40 .ooo 26.692 13.108 
59 69 • 000 128.00') 40.000 26.259 13 • 741 
6(\ 71l.'l00 127.001) o.o 25.126 -2E.126 
61 68. 100 126.00'.l o.o 26.860 -;;::c.aoo 
6~ 69.000 123.001 o.o 26.736 -26.736 
63 71.000 121.000 o.o 26.788 -cc.798 
6>\. 73.000 123.000 o.o 26.415 -fli.415 
65 74 • 000 122.000 15 .oo 0 26.513 "";11.513 
66 81.000 115.000 15.000 27.909 -12 .909 
t,7 82 .noo 114.0Cl1 29. 000 28.11'4 o. 836 
68 B7.000 1oa.coo 29.000 29.886 -0.896 
69 96ol"l00 97 • 00 0 29.000 32.818 -3.a1a 
7 'J IC7.000 85 .1)0 ,'.) 29.000 35.2C>7 -t.297 
7 I lOQ.000 32 • 000 33 .ooo 36. 081 -3.081 
72 110.000 a1.ooo 36. 000 36.243 -0.243 
73 l 1 7 • 'JO 0 72.000 36 • 000 38.272 -2.272 
74 123o'l00 63.000 36.ooa 40.451 -4.451 
75 124.COO 62.0!J() 38 .oo 0 40.581 -2. 581 
76 129.()00 56.000 38 • 00 0 41.433 -3.433 
77 7? • 000 120.0~0 14.000 26.P.84 -12.ea4 
78 e1.ooo 110.000 14.000 29. 020 -15.020 
79 8'1.000 117.000 14.000 24.e:-58 -10.558 
,q '.') 89.()00 104.000 14 .00') 31.067 -17,067 
81 f'Q.000 122.0'J'O 40.00-, 26. 645 13.355 
92 67 .no o 124.000 40. 000 26.764 13.236 
83 76 • 00 0 115.CC.') 40 .OO() 27.634 12. 366 
84 78.000 1D9.0C'.1 40 • 00 0 27.855 12 • 145 
~5 78. >oo· 124.000 14.0C:0 23.282 -<J.282 
86 so.coo 1 ~R.C·OO 40 .00() 28.625 11,375 
,17 77.000 112.oco 40. 000 27.814 12 .1 86 
Afl 70.000 120.oon 40 .oo C 26.55~ 13 • 44 7 
89 79,000 108.0CO 33 .oo 0 2A.171 4.1329 
,:;:o 74 .coo 115.CC-O 33.0<'-0 27.047 5. <;53 
91 66.COO 124.000 33 .oo 0 26. 694 C • 306 
(}2 7Q .Q,)0 107.000 4(). 000 27.9QO 12.010 
93 78.000 106.0(,') 4C.ono 27.18C 12 • 820 
9-" 72.00!"J 104.000 40.0(1:Jl 22.10c 17.900 
95 70.COO llQ.000 4G • 000 26.387 13.e,13 
9':> t:6.COO 121.000 40.i)()Q 25.771 14. 229 
97 64 .000 124.0CO 40. 000 26.452 13 • 54 8 
<JR 81 .OIJO 102.00'l 40.000 27.933 12 • 06 7 
9') 86 • 000 99.000 40 .o,Jo 30.207 90793 
1 0 'l 90.000 9{' • Q(" 0 40 .ooo 3(). 336 9. 664 
101 100.roo 62 • 00 0 4C oOOO 34.570 E.430 
10 2 1()4.000 12.000 40 • OtJ 0 34.644 5.356 
!03 112.coo 6 7. 00 0 40 • 00 0 38.434 1.566 
l•J 4 111.,00 62.000 40 .ooo 36.694 3."306 
105 118.010 60 .oo 0 40. 01' 0 41).319 -o. 31 ') 
106 llQ.O!)C 53.000 40.000 39.435 o.565 
107 81 .('.')0 55.000 40.00') 6. I 1 8 ~3 • 8 82 
1 Cl 9 86.000 106.000 36.000 30.419 5. 531 
109 e2.ooo 1 (·9. oon 36. 000 29.32? 6.678 
111 c;1 .,:ioo 98 .oc :J 36,000 32. 21 1 3. 7£39 
l l 1 <;6.CCO qs.o-oo 36 .ooo 33.373 2.627 
11< 99.00Q 89.CC') 36.000 34.593 1,407 
11 3 !C5.COO as.coo .36.000 35.69Q 0. 301 
1 14 1oa.ooo 78.0C:'l 36. 00 0 37.243 -1. 243 
11 5 1 l 1 • 0<' () 76.000 36.000 37. 823 -1.<323 
11 ,.., · ll5oCOO 72 • 000 36.000 38.703 -2.7'03 
117 1«:1 .coo 65. co :J 36oOn0 40.151 -4 • 151 
118 12a.coo 5ti.00() 36.000 4 t • 72. 2 -5.7?.2 
I 19 t;"'I. O'J O 103.QC') 29.0•)0 3! .3.38 -2.338 
120 99.00(' 93.000 29.000 3:i. 80 I' -4.808 
34 3 
TAGLE -- 20 CCNTINUED 
P~"l IN T FCI NT LOCAT IO" INPUT :O,URF ACE SUFFACE 
"HJ• X-C Cf'RD Y-COOR cl Z-VAL!JE VALU!:o t<E~tOUAL 
1 21 110-.000 79.0l'JO 29.000 37. 043 --e.a43 
122 104.000 87.0C,O 29 .O'JO 35 .t 73 -6.173 
123 gg • 000 68 • ()(".) 29ocl00 280666 Oo334 
124 126oOCO 59oCOO 29 .oo '.l 4lol93 -12.193 
125 122.cao 61 oOOO 300000 41 o l 37 -5. t 3 7 
126 7:'l o00() 122.000 140000 26. 6 71 -12.671 
127 80.001) 115.000 14.000 2aoo1a -14.018 
128 85.000 109.,JCO 14 • 00 0 29.679 -15.679 
129 860000 107.0CO 14. 00 0 30 • 223 - 16 • 223 
130 62.000 111.000 140000 29.067 -15.067 
131 77.0CO 117.000 14 .ooo 270557 -1~.557 
132 E2 • ODO 1 oa. ooo 3(1.000 29.361 0 • 639 
1 cl3 88 .coo 101.000 3C • 000 31.277 -l.277 
l 34 96 .1co 91 o 00 0 30.000 33 • 750 - .1 • 750 
135 105.('0() 'll.000 30.000 36.415 -6. 415 
1 36 S:4 • ('0 I) 70 • coo 30.000 240741 e.259 
l"H 121.000 61.000 30,000 4 I• 0 82 - 11.082 
1 38 e1.oco 108.000 50. 00 0 29.023 20.977 
I VJ eg.ooo 99.000 50.0()0 31.580 !8.420 
14() 9fl,000 88.000 5().000 34.34(' 15 .660 
t 41 1os.oo:i 76.0')0 50.<lOO 37. 384 12. 616 
142 llc-.000 66 • 00 '.J 50.000 39.823 IQ• l 77 
143 eo.coc 61.000 50 o 000 7. 652 c 2 • 34 8 
l 44 di .coo 101.00, 40 • 000 :>8.947 11 o 053 
114-5 es.coo 101,000 40 • 00 0 30,036 9.'l64 
146 92 • 000 94.000 40 • 000 32.417 7.583 
147 sc. con 87.000 4C 0000 33.338 c,662 
148 102 .ooo 82.000 400 0'11) 350 499 4 • 501 
149 107,COO 74 .ooo 4C,001) 36.904 ~.OCJ6 
150 t 12 • O'.JO 70.000 40.0'iO 38,635 1. 365 
151 79.1100 !IJ6.000 40.000 270 7 71 12. 229 
1 S2 <54.000 1230000 35.COO 26.04'.3 d.(,;57 
153 62.0CO 123.CCO :-is.coo 25. 5 74 ~.426 
I 54 61 .coo 121 .00~ 35 oOOO 24,094 10 .906 
15~ t:t::.OCO 114.00'l 15.00;) 22,68"9 12.311 
l 5 "> 70 • 0/JO 109.000 35 o 00 0 22,935 12. 065 
157 75. 000 103. 000 ,5 .ooo 23.<;77 11.023 
!58 78 oOO;J 105.Q('() 35. ono 26o8S5 e. 11 5 
159" 73 .ooo 112,001) 35 oOOO 25.-q5g 9.'l31 
160 70,000 ! I 60 0')1) 35 .ooo 25.648 9.352 
1 f> l 130.000· 55.!)()0 33,0clO 41o476 -8.476 
162 133.000 52 • 000 33.000 41.494 -8.494 
I 6 :l 134,COO 51.000 35.000 4lo4c2 -t: • 462 
1 64 139.!'00 45 .oo 0 ~s.oo o 41.422 -6.422 
165 l 4!'i,OOO 37,000 35 .ooo 40,868 -5.368 
166 15t • OQO 30.0('".) 35,000 39.525 -4.5?.5 
167 1~8.COO 21.0Qlj 35.000 38.444 _, 3. 444 
168 159.000 20.001) 38.000 38,509 -0.509 
169 1640000 14eCOO 38 • co 0 40.065 -2.065 
170 169,0{)1) 1 0. ')Q 0 3BoOC 0 450783 -7.793 
171 t6S.OOO 9efl00 40.000 45,64'3 -s. 648 
172 lc3.ooo 10.000 40 .ooo 36.710 .3.?90 
173 163.000 14-.00 1) 40.000 39. 11 7 0.883 
I 74 159.001" 12 .oo O 40 oOOO 330803 6.197 
175 157.000 1 5. 00 0 40,000 34. 802 5.198 
1 76 I 58 o 000 I 7. 000 40.000 36.899 3. 1 0 I 
177 1 fl• 000 16.000 40 .ooo 3A.'301 lo699 
178 1se,.co1J 15,000 42 • 00 0 34. 073 7o <;;27 
I 79 157,000 18.000 42 .ooo 36.935 5.065 
l'lO 154.0CO 2loQOO 42,000 37,409 ~. 591 
181 152.coo 1 9. OC' I'.'> 42 • 000 35,267 E. 733 
18? l='l,000 1 7. 000 50 .ooo 37.479 12.e21 
133 16 f) • !'}l'l 0 170001) o.o 38. 064 --.::H~. 064 
~44 
TA8LE -- 2 () CGM fl NUED 
PO!c,ji f: Cl "JT LOCAi ! ON lNPlJT SURF ACE SU f<FACE 
NO. x-ccoi:rn v-C oorrn Z-V \LUE VALUE RESIDUAL 
18 4 1S7.0CO 19,000 o.o 37,456 -27.456 
18'3 123. 00(' 62,000 33,000 40,804 -7,804 
186 I26 .. 000 58 • ()(10 3) • 00 0 41. 522 -e.s22 
187 l 3C,('l('Q 54,000 48.000 41,849 0 • 151 
188 127,000 57.000 48 • QQ 0 41,631 f:: .369 
189 135,000 48 • 000 48 • 000 42,145 '5. E55 
!QO 142,000 40,000 48,000 41,514 6.486 
l 9 I 149,000 31,000 48 • oco 40,041 7.959 
192 149,000 30 .oo 0 46,000 39,979 <:, 021 
!93 15! ,0llr> 2.7. 000 46,000 39.279 1:,,121 
194 156.000 21 .ooo 46 • 000 37,967 a.033 
195 l 5t; • O(H) 19,000 46,000 38,265 7,735 
196 157,000 22.000 46,000 38. 44 7 7,55'1 
197 !5'1,000 27,000 46 .ooo 39,086 t:.G14 
!98 155,COO 24,000 46,000 38,629 7,371 
199 15.3.000 23,000 SQ.QOO 3 a. 1 21 10,879 
200 156,000 20.000 59 • 000 .37.551 fl.449 
201 153.IJOO 24,000 33 • oc IJ 38.499 -5.4Y.9 
202 149,0CO 28 .oo 0 33 • 000 39.596 -e:. • 596 
201 149.COfl 27,0f)() 5C ,00/J 39.278 10,7~2 
204 152,000 24 • 00 0 50,000 38. 385 llo615 
215 123,000 6 0 • 00 0 34 .ooo 41 • 323 -7.]23 
206 127,000 so.ODO 34 • 000 41. goi:> -7.905 
207 12 7 • 00 0 55,000 48, oc 0 42,117 5.B83 
20;., 1~3.l')O() 50.000 4A. 00 0 42.210 5.790 
2'19 136,COO 45.0(')0 4A .on o 42,521 5,479 
2 I 'l 141.0('H) 39,000 48 .00 0 41,962 6 • 0 J8 
.? 1 1 148.000 31 • cc 0 48,000 40,255 7.745 
212 1cc;.coo 77,000 34 .coo 37,510 -3,510 
? t:J 111,0Cll 74.000 34 .ooo 38,173 -4.173 
214 113,000 73.00:) 49,000 38. 51 7 1 o. 48'.3 
215 118,000 66,000 49,000 40,097 8,903 
?. l 6 123,COO 59.COJ 49. ono 41. 494 7.516 
217 12q.ooo 53.000 49.000 42.315 6,685 
?18 130,000 52,0<)0 46. 000 42,384 3.616 
2l'l 1.33, N' 'J 4d. cc 0 46.000 42,1':41 3.359 
2?0 135,000 46 • 000 46.001;1 42.583 ~.417 
2 2! 123,100 sa. oe o c.o 41,609 -,1.609 
22~ 125,CCO 50.000 '10,001) 41•976 -11,<;16 
223 131.,,00 50,0t'O 30,000 42.605 -l2,6Cl5 
"2 4 136,"00 44.()QD 30.000 42,1:34 -12.6::34-
~25 142,())1) 37,0C'f) 30.00') 41,775 -11,775 
22~ 148,000 29,001) 30 • 000 39.'39/l -C:.898 
227 12~ • JO 0 58.000 so .ooo 41,455 a.545 
228 112.000 69,C\CO 50 .oco 38,608 11,392 
229 11e.ooo 65 .or, o 5C, 0')0 39,527 1 o. 4 73 
., 3 () 114,000 68,000 50 .ooo 39,245 10,755 
231 124,000 56,000 50 • 000 41.874 8.126 
232 128.0('0 51 ,OO'l 50,000 42,527 7,473 
233 134.000 44 • 00 0 50 .o 00 42.775 7,225 
234 140 .CO'l 38. oc 0 50.000 42,115 7, 8:35 
235 14 7,000 30,000 50 .oo 0 4'),198 9,802 
236 116,'.:100 65 • 00 0 40,000 39,853 0,147 
237 !20,0!'0 59,Q()'.) 40 • 00 0 40,<;57 -0,<;57 
238 126,000 52,000 40 .ooo 42.235 -2,235 
239 131.00{') 46,000 40,000 42,6<;4 -2, 694 
240 137,000 40 ,OMl 40,000 42,463 -2.4b3 
241 122,000 55 • ooo 40,00'> 41,333 -1,333 
242 127,000 49,000 40.0C:O 42,2C8 -2,208 
243 135.COO 41 • Q,'.) 0 40. 00 0 42.507 -2.507 
244 }3<1,000 31. oo a 40. 00 0 41 • ~"18 -1, 998 
245 !4/l,'.)00 36,00'.l 43 .coo 41, 8C6 1,194 
246 143.COO 33,000 43,000 41,091 1 .909 
34.5 
TABLE -- 20 CONTINUED 
Ff1It•T l'OINT LOCAT !ON INPUT SURFACE SUFFACE 
NO. x-CCCRD Y-COORD l.-V ALUE V ALUF. RE$ICUAL 
247 1 43. noo 32.CCO 50. 000 40. 7;;;2 ~.2-:JA 
24d 145.000 30 ,0')0 50 .ooo 40.193 Q.807 
249 120.000 ,3.00'l 40.000 40.027 -0.027 
250 123.000 49.ocn 40.000 40 • 564 -o. 564 
251 124.COO 53 • 000 40 .ooo 41.791 -1. 7Q I 
252 126.000 46.000 40. 000 41. 162 -1 .t 62 
253 130.000 41.00:l 40 .ooo 41.21::J -1.213 
254 135,000 36.000 40,000 40,955 -o, 955 
255 142.000 32,000 4G,000 40.714 -0.714 
256 144. )00 2 7 • 00 0 40 .oo 0 38,522 1,478 
"!57 146,000 2<J.()OQ 40.00() 39.874 0,126 
:>SR 150,000 25.000 40 .ooo 38.551 t .44g 
250 151,000 20. 00'.) 40,000 35.651 4.349 
260 153 .-000 22,0QO 40, 00 I) 37,653 2. 347 
?61 147,000 24.00() 40.00CJ 37.310 2,690 
2 6:> 170.000 9, 0() o 33,000 47,509 -14.5()9 
26:> 166,COQ B .oOO 33 .ooo 3'l,845 -6.€45 
?64 160, OOQ 9.0C>Q 33.000 31,710 1.290 
265 161 .coo 1c.ooo 43,000 34,094 8.G06 
:266 156.000 14.0CO 37.000 33.09g 3.901 
?67 155,0rJO 13.000 37,000 31. l 6'l s. 8-31 
.? 6 8 l 60,00() l'l .OO'J 37,000 32.852 l,i • 148 
26'> 159.1)00 g. 000 33 .oo 0 30,421 2.579 
? 70 155.000 12 • 0-0•'1 33,000 29.940 3.060 
~ 71 15.3.000 16,000 37 .ooo 31.010 3.Q90 
27? 151,000 18•000 37,000 33.~59 .3.141 
273 154,COO 13,0CI) 34.000 30,328 3.672 
?74 150.0f'() 1 7, 00 'l 34,000 32.252 1 • 748 
275 140.000 31,0(:'0 60,!)00 39.883 ~0.117 
276 13fa COO 34,00Q 60 .oc 0 40,315 19.685 
277 132.000 38.0DO 60. 00 0 4(). 786 l<i,214 
278 l?ll,000 43 • ('·'.') 0 60,000 41,0ll8 19.912 
2:79 124.00() 4 7. 000 60 .ooo e,.r.475 l'l.525 
2fH) 121 .1''.)(l 50,000 60. 000 39.734 ~0.266 
2:31 116.00') 56.0"0 50 • 0 .') ') 38 • 389 <1.611 
28? 110,('.00 62 • 000 50,Qf\') :35. <;i40 24,060 
2 83 106.000 6 7 • ')0 0 so.oro 34,516 15,484 
284 \Ct;.OQO 63.0(\Cl 50,00') 35.5()0 14 • 500 
'"l5 1C2 ,000 74,000 59.Q')') 33,<!02 ~~.1gs 
2B6 SJ.000 ~6 • 000 59 .ooo 31, 1 58 ~7.842 
287 85.000 g6, 00') 59.000 2e.775 :.').225 
288 79.000 10.3.000 59 .ooo 26,911 .; 2 • 0 '39 
23C. 123,000 45,000 40,000 3-Q .124 C.376 
2q11 127,(')00 4,,.or'l 40.00'l 39,281 0,719 
;> 91 135.nO!J 31 •()(_,I') 40 ,000 38,085 1,915 
_29;:, 144.000 23.000 40,0ilO 35.427 4. 573 
293 150 .f'OO 18,00() 40.0()0 33.326 6.574 
294 11,9.000 17.000 33,000 31 • 661 1•339 
295 145,000 20.C:00 33,000 32.882 o. 118 
296 140.000 ? 5, 0( 0 33,/101) 35.529 -2. 529 
297 138.".'00 28,0(\0 33, 00 Q 37.188 -4.188 
298 135.0(H) 29,000 33.000 36,593 -3.583 
299 131.0-:)0 35.000 33,000 38,738 -5,738 
31' n 125.000 4(.000 33,000 38,()42 -s. 042 
30 I 122.oco 45,00() 33 .ooo 38.460 -5.460 
3n;:, 118,000 50.'.100 33,000 37.701 -4. 701 
303 122.000 46 .OOil 33.00() 16,890 -5.890 
304 118.000 52.000 33.000 38.453 -e. 45 3 
305 120.000 4-9.000 33,000 38,736 -5.736 
306 78,000 I 04.000 60 ,00·'.> 26. 563 3.437 
307 e?.oon 92,0<)ll 6C.00'1 2 a. a2<i 1 , 1 71 
1 ()8 96 • 000 81,000 60 .ooo 31.655 il,345 
109 .;e. no o 80.'JCO 40 .ooo 32,805 7, 195 
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TABLE -- 20 CONTI "IUED 
~O INT !CC I NT LOCAT ICN INPUT SURFACE SU~EACE 
NO. X-CCORO Y-CQORO Z-VALUE VALUE RES !DUAL 
; 7:l 104,000 63,0!JO o.o 31,122 -:1.122 
374 110.coo 51 • 00:.) 0 .o 31.239 ..;..;1.2.39 
375 114.00(\ 45.0!)!J o.o ~ l • 934 -31.934 
2'76 120.000 39 , 00 0 c.o 33. 735 -:?3.735 
377 133,000 25, 0'10 c.o 31,779 -:;1,779 
378 134,COO 23,000 c- • 0 :10.2.?.4 -:!Ce224 
~7q 137.000 21.000 0 , 0 29,673 -fQ.673 
3 80 141,000 .?.O • OC 0 c.o 30,754 -:?0.754 
381 145,COO 19.000 C,O 31,754 -·:zt.754 
382 146,000 18.0CI) 40,000 31 .120 8,'180 
3Fl3 14().00() 20.C()O 40, oc 0 30, 1 91 9. 609 
384 135,COO 21,0('() 40,000 2/l,463 11.537 
385 132,000 2-3 .ooo 40,0('0 2a. 968 11,032 
38:, 1C6,000 50.000 0,0 29. 775 -~9.775 
313 7 108,000 52.000 0,0 29.791 -f9.791 
3 f!fl 112.000 45,0C'l o.o 30.065 -zo. 065 
~8Q 117,IOOI) 40. 000 0 ,0 31. 7'98 -.::1. 798 
391) 123.000 34,000 c.o 32.780 -:'2,780 
391 128.000 29.001) o.o 32.391 -~2.3q1 
J92 132.CO'l 25,000 o.o 31 , I 1:>0 -;;1.100 
393 133.001"1 21.000 38.000 27,202 10. 79'3 
'l94 137,000 l 9,000 39,000 27, IO 7 10. 893 
395 142,000 1 7,000 38.000 27,430 10.570 
'196 148.000 17,000 31'1,000 -31.071 c.929 
3q7 IC4.010 54.0f;!:J 4C ,0()0 26,779 13,221 
398 lO'i,000 50,000 40,{)00 25,777 14 • 223 
399 1os.c00 4 9 • 00 0 40 .ooo 28,276 11. 7 24 
4(10 110.000 43.l'.'CO 40,001) 27. 04 7 12. 953 
"0 l 114,000 40 .ooo 40. 00 0 29,098 10,902 
40? 116,000 35, no,J 4C. o O 0 27,683 12.317 
401 121 .ooo 33,000 40,000 30,455 ~.545 
404 124.00n 2 7 • 00 0 40,000 27.653 12,347 
405 129,C,00 25.000 40.000 29,195 10,805 
4D6 132 .r.oo 21 ,COO 40 .ooo 26,556 ]3.444 
407 1ns.010 54 • 000 40.0CO 28,797 11 • 20 3 
40'3 110.01)0 46,0()0 40 • 00 1) 28.677 11.323 
409 116,000 39. nc o 40.00IJ 30,302 g.698 
41C 123. nno 32 • oc 0 40 • 000 3!.2fi2 € • 7:18 
/4 1 1 1 .::u .000 24.()00 40,000 29,445 10,555 
412 133,CCO 19.0G') 4C ,000 24,56(' 15.1-40 
41, 140.000 1 7. on J 40 .ooo 26. t 81 13. 819 
414 t47.rco 16 • 000 40,000 29, I 86 10.a1,..., 
415 144,000 16,00) 31, ooo 27. 2 72 3. 728 
tq 6 ]40.C00 15.000 31 .oo,, 23,136 7.964 
417 1:37,.!)CO 17,000 31,000 24,26fl 6,732 
41 'I 136,Cl'IO 1 5. r.,c 1 31. 000 20,468 t(). 532 
419 131,000 16.C'JO 31.Q').') 18,757 12. 243 
420 138,000 16 • 00 ::l 24.00:) 23,396 c. 004 
421 145.000 15.0(;"f) 24 .ooo 26,471 -2,471 
422 142.0VO l 4,000 24,01)0 22,867 l, 133 
423 138,COO 14.0(,0 24.000 20,130 3,870 
424 134,000 14,000 24,000 17.419 6,581 
425 128.000 16,()0;.) 24 • oc 0 10.735 7.265 
426 124,000 20 .ooo 24,000 19,771 4• 229 
427 127,000 27,000 40 .Q'.lO 29,839 10,161 
428 12(>,()(\Q 23.0('0 40, co 0 24,ees 15. 115 
429 131'),l')OO 20.ooc 40,000 23,931 16.069 
431) 132.c-oo 19.COO 40. 000 23,905 1e.095 
4:; I 103,!'00 53.000 4C'. 0 ll 0 25,257 J4. 743 
4:-!2 106.000 4 7. eo o 40,000 25.245 14.755 
433 111,000 40,'lCO 4C.OOO 26,292 13. 7,j8 
434 116,000 3.3 • 0 C ~ 40.000 26 • 257 13.743 
435 121.coo 28.000 40. 000 26.290 13, 71 0 
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TABLE -- ?O CCNTINVEO 
POINT PC INT LDC AT I'JN INPUT SURFACE SU~FACE 
NO. x-cmJRo Y-COOPD Z-VAL\JE v 'ILU E RE~ I DUAL 
436 125.0cc 25.0CO 40. or o 26. 3 72 13. c2 s 
437 132 .ooo 2".:'.\ .O:JO 4C .O QO 25.261 14, 73q 
43e 103,000 51,000 20 • 000 24.251 -4.251 
439 106.CCO 45 • 00 0 2C, Q('· 0 24.201 -4.201 
·+40 l IO. 00 0 40,0CO 20.000 25.343 -5.343 
441 115,0(Hl 33 .of'.' 1 20,00') 2 s. 387 -S.387 
442 121 .oao 26,000 2C ,00 ') 24.387 -4 • 387 
44:l 127.0(",Q 20.000 20.ar;i 2.t.877 -I.877 
444 1.37.<ViO 17,000 20,000 24,268 -4,268 
445 131.ono 1a.01)0 20 ,!)00 21.815 -1,815 
44'> 121 .000 20.0/)fl a.a 11. i;21 -17,627 
<>47 125.000 18.00() c.o 17,723 -17,723 
448 12~3.COO 14,000 o.o 13,379 -13.379 
449 131 ,C'lO 14.0C') 0. 0 15.394 - l 5, .394 
450 134.000 13,000 0 ,0 15.623 - 1:i .6.23 
4 5 ! 140.000 1:i.000 o.o I 9. 76 7 -1;. 767 
45? 14-9.001') 16,000 ?0,000 30 .. 457 -10,457 
453 148.000 14,.0CO 20 ,l'.)(l".) 27,075 -7 .o 75 
454 145,000 14 • oc 0 ?O. OC '.J 24.949 -4. <;;49 
455 143.000 12 .. 000 20,000 20 • 142 ·0,142 
450 140.000 l?,000 20. ll O ~ 17.953 2.047 
(J.57 13-6.'100 1 l ,00 0 20 .ooo 13.162 £:. e 38 
45;, 133.000 12.ocn 20 .00".) 13,052 (;.948 
45q 121'.000 13.0flO 20. oor, 11, 575 8,425 
460 126,0<lO 12.noo 20,000 8,357 !l,t:43 
461 126,')01) 1 5 • 00 0 20,0(\0 13, 749 t ,251 
462 123,COO 14 .ooo 2C',OOO !('),042 9.gS,8 
463 123,0oo· 17.000 2D • Oi.)0 14.874 ~ .126 
14,f,4 119,000 17,000 20.oco 12.124 7.876 
465 llQ.fJl'IO ;>O.<:Jr)O 20,000 16,187 3,813 
466 11R.CC0 !8.000 20,0aQ 12.848 7.1 52 
467 l 02 .oco 52.000 41 • :')00 23.7~4 17,266 
4613 104.000 4 7,. 0-C.., 41 • 000 23,240 17. 750 
46 '> I 08 ,COO 4 l • 00 0 41 •. J(l') 23,997 17,('0.3 
470 111,00'.l· vs.oco 41,000 23,847 17,153 
471 116.COO 30 • t')O J 41,000 23,'l42 17,058 
472 120.000 2s.or1() 41 .ooo 22.610 18, 390 
473 12s.rno 20,0(") 41.000 20.471' ~0.522 
474 130 ,/)()fl 17,l)CO 41 • oc 0 I 9. 651 ~1.349 
i.t.75 1c1 .o,~o 51 • coo 32,000 22,217 9.783 
476 104.C/10 45.001) 32.000 22.21g 'ii.7131 
,.77 I (17,000 40.00') 3;;-.000 22,478 9.e22 
47"1 110.noo 35,00·) 32 .ooo 22.294 g. 7,JO 
479 104.000 30,000 :J.2 • 0()0 13.865 P3. ! 35 
!J. ,q;J 118,000 ?5.000 32.000 21,058 10,942 
481 123,00') 20.noo 32.ll!)O 1 g, 059 12,941 
46;.'.!: 100.000 SC,000 o.o 20,715 -~0.715 
483 103,000 44. 000 o.o 20. 725 -20.725 
484 108,000 3 7,00 '.l o.o 21,694 -~t.6<;4 
485 l I ·1. 000 32 • 00 0 0,0 20,292 -l,0,292 
48', 1 !S,000 27,0('0 o.o 20,566 -20.566 
487 12tl,0011 21 .000 () • 0 18,152 -lA.152 
48~ 1C7,000 39.or:,0 o.o 21.Ql7 -~t.917 
43g t'J4.""0 44,000 0,0 21, 71)6 -ft.706 
490 I 02. COO 48,0('0 0 .o 21,7,38 - ; 1•738 
491 99,000 4Q.('0!) 20,000 19,234 o.706 
49? g7. or. o 4 7 • 00 0 2l'.l • 1)0 !) 16,358 3.642 
4q3 100,COO 42,000 20,000 16,867 .J.133 
4q4 103,f'lO<J 42,0'10 20,000 19.709 o. 291 
495 l '.l4, 000 35,000 20 .ooo 16 •. 'Jq3 3,107 
49'> lOA,000 34.000 20,QO'l 19,853 0, 14 7 
497 1ce.1co 2g .000 20.0-''.l!} 16,447 J.553 
498 11,.oro 27 • 0~ 0 20 .ono 18,943 1.057 
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TABLE -- 20 CCNT INUED 
PO!N T Fr; r NT LOCATION INPUT :.URF ACE SUFFACE 
NCI .. X-Cr'DRO Y-CQ("lRO Z-V .. LUF VIIL lJE RE!IDUAL 
iqg 113.()(}() 22 • 300 2C .OOO 14.131 5.1359 
500 118.00'l 21 .ooo 20 • 000 16,687 3.313 
501 117.0('0 1g .ooo 20.000 13, 4'll 6,519 
502 103.000 58,000 50,000 27.753 C2.247 
51'3 105,01'0 50,. 0-00 sc,. on 0 28,781 ;1. 219 
504 l'l2,000 sa.ooc 50 .ooo 26.739 ~3'.261 
505 103,00'.1 54,000 50. Ot'IO 25.75g 24.241 
506 10?.CCO 56,00(' 50 .ooo ~5.73Q ~4.261 
507 101.000 5 7, OD 0 38,000 25,?.15 12,785 
50 'l 102.000 54 .. 000 38,000 24.736 13. 26-4 
509 101,·0CO 53 • OO'J 39 • O I) 0 2.:i.212 14 • 7 38 
5 I 0 99.COO 57.000 38,000 23,163 14 • 817 
511 98.000 56.000 o.o 21,640 -~l .. 040 
512 10~.000 53.fl'lO o.o 22,191 -:.:2.191 
513 97.000 55,000 C. o 20. 1 :u -~0.131 
514 94 • 000 61 , 000 o.o 20 .086 -.co.ca6 
515 <;a.coo 68 • 0-00 0,0 19.706 -19,706 
516 86.000 75,000 o.o 19. 54:J -1g.543 
517 E :1. 'JOO 81.000 o.o 19,937 -19.937 
518 78,COO 91 .0('') o.o 2')• 686 -~C.686 
519 73.'.lOO I OO.OO•J 0 .. o 20,959 -;;0.959 
520 <;6.000 54.000 17.000 1 'l. 645 -1 • 645 
5 ;>1 95. coo 52,000 17.000 16,722 C.278 
522 c;a.ooo 50 • 00 0 17,000 tB.722 -1.722 
523 97.COO 48 • OC<l 17.000 16, !H 5 ,:, .. 1ss 
524 ea.000 99. oo-, 0.0 31.1,f\5 -::1.185 
5?5 111.000 94, DC'.) o.o 24, "!05 -~4.AOS 
5?5 86.COO 8 7 • 00 '.l o.o 25.824 -~f::.824 
5?7 90 • oco 81.000 c.o 26,509 -:2f..509 
52f\ c;s.ooo 73 • 0 0 '1 c..o 21. 249 -~7.249 
5?.9 lO'l.COO 65. oo 0 0 • () 2'3 .189 -Z8.189 
5-30 79,000 97,00Q 34.00') 24,511 s.4~9 
531 88,000 t.13 .000 34.000 25.t,63 13, 3:17 
532 92 • Of'.'\0 77.000 34. ono 26,384 7.616 
533 ~1.000 69.000 34.0..10 27.203 6. 7-'J7 
534 10?.".'QO 61 • 00 0 :'14,00:J 28 • 222 e.778 
535 75 • 000 101.ocn 40,000 23.076 16,924 
5'.":'6 00.000 g;, .oo 0 40.00·) 24.425 1:5 • 575 
517 85.00'l 87.000 4Q.0,)0 24.930 15,070 
536 89,000 so.coo 40 • 000 25• C 73 14.9~7 
5~9 i:;4. 000 72 .ooc 40 .ooo 25 • 773 14.227 
540 98,000 66.0CO 40.00(I 26 .. 6g4 13.306 
541 I 01 ,')00 60.tl'JO 40 • 00 0 26.719 13.2e1 
54? 74,CO,) 102.0C'l 44 • 00 J 22,739 ;1.261 
543 1a.oon 97,0C'O f+4.000 23.678 ~0.322 
544 82.000 90 • 00 0 44 .. 00•J 2:l,740 ~0.260 
545 87. 000 82,00() 44. Ot' (l 24.225 19.715 
546 92.000 73 .000: 44,000 24.325 19.675 
547 <;7.C'OO 65 • 00 0 44 .ooo 25.180 1s.a20 
548 100 .coo 58,000 44,000 24. 693 l 9. 30 7 
54, 76,000 100.000 20.000 23,424 -3.424 
550 79.000 95.0CJ 20 • 00 0 23 • 574 -3, 574 
551 64 .ooo 86.000 20 .ooo 23,516 -;;.51;; 
552 !'9.('00 77.000 20,000 23.506 -3,506 
553 91 • 000 70,000 20,000 23,743 -3.743 
:.354 <,9 .'lOO 5<;.')QQ 20 • 00 0 24 • 1 70 -4, 1 70 
55S <;6.000 65 • 00 ".) 20 .ooo 24.166 -4.166 
'356 75 • 001) 101 .OO'l 30 .o O 0 23, Q 76 6. 924 
557 78,000 86.000 30 • 00 0 18.058 11 • 94 2 
553 81 , 000 90,oon 30 .C'O 0 ?2 • 84 7 7,153 
55q &5,00() 8? .. 000 30 • 000 22,348 7.652 
560 89,00() 76,COO 30.000 2? • 9 76 7,024 
561 92 • Q()O 71,00') 30 .ooo 23.274 6.726 
~:, 11 
T ABL(;: -- ;>O CONTINUED 
P'J l NT l"(I NT LOCATION INPUT SU~FACE SU~FACE 
~o. ><-COORD Y-COfJRO l-VAL•JE 'IALUE RE~IDUAL 
562 95 • 000 65 .oo 0 30 • 00 0 2,.150 6. eso 
563 <;-9.00'.) 58.'lO-, 30.000 23.665 6 .335 
564 74 .coo 101.0')I) 15.000 22.:>66 -7. 266 
565 77.ooo 96.000 15.00I) ;>2.349 -7.349 
566 ao.ooc 90.0:JC 15.ono 21. 9S3 -t:.S53 
567 84 .100 83.00-:1 15.000 21 • 942 -6.942 
569 88.000 75.0:)0 15.000 21.471 -6.471 
f-)69 93 • 000 67.CO:) is.coo 22. l 70 -7,170 
570 S7.00C 59,000 15,000 22,121 -7.121 
571 90.000 70 .,i,o 9. oc 'l 20.761 -11.761 
572 g~ • 0!)0 65.0(' 1 9.000 21.129 -12,129 
573 S6,COO 59.00·') 9,001 21 , l 02 -12.102 
574 ()9.CO:".'l 53.fJOO 9.000 21. 1 74 -12.174 
575 101.000 sc .. oco 9.000 21.7~2 -12,722 
576 so.ooo 71 .('('(} 28.000 21. 291 6.709 
"577 BR, 000 74,000 28,000 20,935 7.0b5 
578 67. 00 0 109.000 30 • 000 20.810 9,190 
579 7?,.1';00 101.<)00 30 .ooo 21. 452 e. 548 
5'30 77.000 94.00{" 30 .oo cJ 21,348 8.65?. 
581 eo.oon ~8.C'tiO 3-0.000 20,911 G, C89 
51'!2 84 • 000 B 1 , OC 0 3C ,OJO 20.874 c; • 1 26 
Sil., 87.f'!'l")Q 76.000 30.000 21,040 a.goo 
51'!4 7~.cno 99.00'J 21 .ooo 20.460 C.540 
:585 76,000 93,0::)J 21 • 00 n 1q.964 1.036 
S86 79. 0-C'O "36.0DO ?l, 000 !fl.950 2,050 
587 o2. 000 a2.oc.., 21.000 1g•547 1 • 45.1 
58A 84.01)0 76.000 21,00') 18,188 2.813 
589 87,000- 72.00() ?l .00() ll:l,899 2. l O I 
590 ag.ooo 66 .OO'J 21,000 17,692 3.3')8 
501 92 ,CG? 63 • 00 ~ 21. 000 19,101 l, il99 
592 91 • 000 60,000 21.000 16.628 4. 372 
59) S5.('00 5 7. oc 0 21 ,00') 19.100 1,900 
594 ()3. 00C 55 ,0'11 21 , 000 16.181 4.-A19 
5g5 94.(;:'.)f) 53.COO 21 .ory.,, 16.218 4 • 782 
596 <;c, .ooo 55.000 ?1.01'.':0 19,127 I• 873 
597 6C, .coo 121,00? 13 .ooo 23.733 <; • 2:).7 
5Q8 t4.000 116, 00') .1.3 • 0')0 22,581 10,419 
599 6R.CO() 11 O • OQ 1 33 .!JC 0 22,015 10,<;85 
60? 72.000 I 05,,10') :.33 .ooo 22.569 10,431 
6(' I 74, <"00 1 0 2, 00 'J 33. oc;n 22,739 10 • 261 
,s O?. ~;q .oon 120.000 o.o 22,u65 -~2.665 
6Q3 62.000 117.fj{:0 0,0 22,069 -,2.QAg 
6'14 65 .r-r,o 113,COO 0,0 21,557 -it.557 
605 tB,000 109,"CO o.o 21.522 -ft.522 
;;,16 73,000 102.000 c.o 21,,;37 -21.937 
607 70,000 !'16,!lOO o.o 21,521 -;t.521 
60A 55.oon 62,COO (). 0 -1 .t I 9 1, 119 
609 56. OCt) 60.0QD c.o -t.338 1,:138 
610 t:.0,.0PO 5q,ooo 0 .o -1.222 1.222 
611 62' • OGO 56,000 0,0 -1,422 1,4.!2 
612 65 • oc 0 56,000 o.o -0.907 o. 9,)7 
613 66.00') 5,.oro 0,0 -t,181 I• 181 
614 71,011 52 ,O(' 0 o.o 0,047 -0.047 
615 71.000 4 Q. 000 0 ,0 -o .4QO 0.490 
61 ':, 74 • 000 50, 0(0 o.o ') • 801 -0,801 
617 75.('00 47.000 o.o 0,618 -0,618 
618 76o'l00 49.000 0,0 l ,476 -1.476 
619 e'>.o:)(1 31,00-0 o.o "J.807 -3,807 
62'l 1'6.000 36,0()0 0 .. o 3,701 -~.701 
621 82,000 38,00,') o.o 2,064 -2.064 
52? 79,000 40,000 n.o J.065 -1.065 
6?3 79,000 38.DOO o.o 0.724 -o 111 724 
62~ e2.,,oo 36.000 o.o I. 617 -1.637 
::!S1 
TABLE -- 20 CONTINUED 
PCll NT i: CI NT LOCATION !N?UT SURFACE SU~FACE 
NO. X-C OflR D Y-CODR':l Z-V.ALUE VALUE RE~ UJUI\L 
625 86.000 33.000 ('I. 0 2. 844 -2.S44 
6~6 S3 • OCO ? 5. 00 0 c.o .3 • 252 -3.252 
627 90.IJOO 30.0CO o.o 3.988 -J.988 
6? ti ,;o.ooo 2 7. oc 0 o.o ;:> • 719 -2.719 
629 ES.COO 33.000 o.o 2.341 -2.341 
630 81 • 000 36 • 00 D o.o lol\i6 -1. 196 
631 81.000 34.000 o.o o.a17 -o • 81 7 
63? S4.000 31.000 o.o 1.355 -1.355 
63:l 87.000 29.(i.JO () .o 2.068 -2.068 
634 63 • •JOO so.ooo 0,0 -1.916 1. \ii 6 
62''5 62.C'OO 53.000 o.o -1.770 1. 770 
636 e:e.ooo 54 • 000 0,0 -1.835 1,835 
63 7 56,000 57,000 o.o -1 • 615 1,615 
63 8 78,COO 41.000 0,0 O.flll -0.811 
~3Q 77,000 39,000 0,0 0,121 -0.121 
640 75.000 4 3 • 00 0 o.o -0.041 0.041 
641 73.COO 42.0CO C ,0 -0.786 o.786 
642 70,000 46.000 0,0 -t.159 I, I 59 
64.3 66. 00 0 46.0,')0 C .o -1.837 1. 837 
644 63,0CO 49.0C() o.o -1.963 1 • i;,03 
h45 58.000 5'!,000 o.o -1.874 1. 874 
645 54.000 57.000 o.c -1 • S 16 1.516 
647 81,000 35.oc-J 0,0 1.01)5 -1 • Or)S 
64 fl 7q.ooo 35.()('Q c.o 0,257 -0,257 
n4q 76.000 39,0Q:) o.o -0.214 0,214 
65-'.) 73 .000 39.01'0 0, 0 -1,015 1.015 
051 70.GOO 43,0C'O 0 .o -t.3-C,6 1,396 
652 65.00-") 44.000 o.o -1.g13 I, 913 
653 63. 000 4 8 • 000 ::: • 0 -l,C/91 t .991 
654 59.000 48,f)C'(l o.o -I. 81'\8 l,!!68 
~:,55 59.0DO s1.vno 0,0 -1•'947 1. 947 
656 sc.or)O 53. t'JCO 0 .o -1,750 1 • 750 
657 54.QOO 52, 001l o.o -1. 457 1. 457 
651' 52,CQO 61 ,Of\O o.o -l,159 1.159 
659 !:4.000 59.000 (). 0 - I, 405 t.405 
66(1 e3.0?0 2s.ooo C , O -0.652 0,652 
661 8?,000 23.000 o.o -1.454- J.454 
;; 62 7<l,OOO 27.000 o.o -J. 910 o. 91 0 
663 7r, • i')OO 27.000 o.o -1,120 l, 120 
664 7.3,f'OO 31 , 00 1 o.o -1 • 098 1.098 
f:65 70.000 30 .-100 0,0 -0.774 o.774 
665 69,COO v,.oco o.o -1.195 1.195 
067 1:s.noo 14.0"~ o.o -0,530 0, 53 0 
668 65,0<'0 37 .ooo () .o -1,196 1. 196 
669 62,000 36,000 o.o -l'\.223 0.223 
6 71 59.00~ 41,000 0 .. o -0.767 0.767 
6 71 54.000 42 • 000 0.0 0,780 -0.780 
672 ss-.noo 44.0C:0 o. 9 -0.324 0,324 
6 73 53.000 57.000 0,0 -1 • 430 1. 4 30 
674 !:2.COC 60,000 0,0 -1,224 1.224 
675 55.'100 53 .oo., o.o -1.1:46 1. 646 
676 e2.coo 55.000 0 .. o -1.289 1,289 
677 56.000 so.ooo o.o -1,631 l, 1531 
,)78 55,000 4 8 • 00 0 0 .o -1.211 1, 21 1 
679 52.000 51,00') o.o -0,938 0, c;3 8 
68::'l 53.000 5'! .. ooo o.o -1 .. 353 1. 3,3:] 
681 55.000 46,000 0,0 -o, 835 0,835 
6-92 =.2.cco 49,000 o.o -o. 590 O, 590 
6 8 :1 54.000 44. 000 o.o 0.046 -0.046 
6 c34. 'cl .coo 47,000 o.o 0.2 74 -o .2 74 
~85 53. 000 43.CO::> o.o 0,B40 -C,c'40 
6fl6 51.000 45,0('0 0. 0 ('.980 -0,980 
~-'37 25.0QQ 104,000 o.o 4,6{]0 -4 ,690 
352 
TABLE -- 2() CONT[NUED 
FO ! NT f'[ I NT LOCAT l ON INPUT SURFACE SUl'FACE 
NO. X-COC!RO Y-CO(lf'O 2-VALUE VALUE RE 5 IOUAL 
683 26,000 97 • 000 o.o 1.s10 -1, 51() 
689 29,000 96,000 0,0 1 • 75-g -1•759 
6g·1 30 .,)OO 90,00') o.o 0 • 7:14 -0,734 
091 35.~00 35,000 0 ,Q 0.860 -O.A60 
,i 69? 37,()00 ao.oon o.o o.n46 -o ,646 
" 693 41 ,000 75,000 o.o 0,405 •0,405 
694 46.COO 6 8, oc 0 0 .o -0,265 0,265 
f)<J5 51,000 63,000 o.o -/), 948 o. 948 
696 57,000 58,000 (). 0 -1. 534 1. 5 34 
6 97 c2,0CH) 54.000 c.o -!,669 1.669 
698 70.00t') 49.00".'I o.o -0.788 o. 738 
699 12 .oco 115,000 C .a 19,037 -19,037 
70') I 5, OC 0 110,000 o.o 9, 7C2 -~. 702 
701 17,000 110.000 o.o 9. 872 -t;.972 
702 18. 00 0 106.0QO 0,0 5,270 -5.270 
703 21.000 1os.ooo o.o 4.913 -4.913 
704 21.cco 101,COO 0 .o 2,100 •2,100 
?CS 23,000 100.000 0,0 2,070 -2 • 0 70 
706 ""'"COO 96 ,t)Qf') I'). 0 1,193 -1. 193 
707 27,0')0 92.000 C,. O n.451 -a, 451 
703 30.000 89.000 o.o 0.602 -a. eo:> 
709 25,'lOO 95. Ol: 0 o.c 0 • 657 -0.657 
710 35,COO 82,00!J o.o n. 642 -0.~42 
71 l 38.000 79,0')0 o.o c.625 -0.625 
71? 41 • on o 73. 0')::) 0,0 0 .286 -').?.136 
713 so.ooo 63 .000 Ci.{") -0.888 0,B88 
.., 1 " 10,000 108.0CO o.o 5,202 -s.202 
715 12.roo 10'9.000 0. I') 7 • !:>52 -7.552 
716 1,,000 104,0)0 0. () 1 • 409 -1,4)9 
717 16,00'l 1C3,0r'J 0,0 1. 838 · l, 8 38 
715 IE» 000 99,000 0.0 -1. 150 t • 1-50 
719 20.000 96 • 00 0 c.o -o • 711 C,711 
7 20 20.000 95.0CO o.o -1.og9 1.089 
721 :>4,000 92 ;O')'..l 0,0 -o • .384 o.-384 
722 24,000 89,000 o.o -0,919 0,919 
723 28 .coo 86,00,J 0,0 -o.1cs 0, 105 
724 21!,'JOO B3.0C·'J o.o -!') • 286 0,286 
7 25 :.n.ooo .'30.000 0,0 0,37{, -0.376 
726 35,0110 75.000 c.o 0,40?. -o. 40 2 
7?7 ao.oo~ 69.000 (). 0 0,220 -0.220 
7~.g 47.000 61.000 0. 'l -0,629 c.e29 
720 52.001') 56,000 o.o -1.315 1,315 
73() 18,000 g5 .oo 0 o.o -2 • ~76 ?. , ') 76 
731 21 • 000 91 , 00 '.) o.o -1.768 1,768 
732 27.000 82,000 0,0 -o .549 0,549 
73 3 32 .ooo 76 • O"!O a.o 0 • ?. 54 -o. 254 
734 36.COO 70.0(!'J 0 .o ;) .4 79 -o • 4 79 
735 40, llO 0 64,000 o.o o. 3'\:,7 -o.397 
736 45.000 61 ,0<'') a.a -0.~01 o.:m1 
737 46.COO 57.000 0,0 -0.200 0.200 
1'~~ t>I o'.lOO 55 .coo c.o -1,118 1, 118 
739 !52.000 52, coo 0,0 -1,066 1,066 
71.;.Q 16.CO') 94. or -o 0,0 -3. 680 3.5sn 
741 15.:JOO 91 • 00 () o.o -5.417 5.417 
742 3. coo 110,000 o.o 4,877 -4.877 
743 10,0{)0 100.000 o.o -4.634 4. 6 34 
744 1. ODO 109.0('0 o.o o .. 71~ -0, 71 5 
745 16,000 93.000 0. :) -4. 051 4.0'31 
746 19.000 g.1.000 0,0 -2.774 2.774 
747 20.~oo 87,0CO (). 0 -2,921 2.921 
f48 24. 000 84.COO o.o -1. 384 1. 384 
-,4,,~ ?'5.COO '<0.00:l 0 .o -1,090 l , 'J 90 
75D JC .nn0 76 .ocio o.n 0.065 -o .. 0-65 
,, 
3!'i, 
T -\BLE -- 20 CCNT!NUED 
P,J IN i i::cr NT LOCATION INPUT SURFACE SUJ:FACE 
\lO • X-COO'<D Y-COQ'lD Z-VALVE VALUE RE~ICUAL 
7~1 31.00<) 71.000 o.o 0.512 ... c,.512 
7'52 ~6.01)0 68. 00 0 a.o o. 602 -0.602 
753 38.('ICO 53. on a c.o o.e73 -C.873 
754 42 • )00 110.000 o.o 0.410 -0.410 
7 ·- C: ''-' 45 • co 0 r.;r:,. oco o.o 0.213 -0.21.3 
756 47.000 52.000 o.o 0, 397 -0.397 
757 41.0QO so.ooo o.o 4,074 -4.074 
758 1':>.0tJO 90.nOD c.o -4, <;;22 4o'l22 
759 19,000 86,000 o.o -3.578 ~.578 
760 23 • '.")0 0 80.000 0, 0 -1.?59 1.759 
761 28, 00) 73,000 0,0 o. 0 75 -O.C'f5 
762 .32. t'){)Q 68. 000 0,0 0. 904 -0,904 
763 36,COO c3oi)Q'.) 0,0 1,274 -1.274 
764 39.COO 59.000 0,0 I .399 -1.399 
7 65 44.'lOO 53. n,o., 0,0 I• 268 -t.268 
766 50,'lCO 4 7 • 00 'l 0,0 0,691 -0,691 
767 45,('00 ">8, 00 0 o.o -0.202 0,202 
76/l 11 ,0'.)0 115.0()0 o.o l"i • 1 56 -19,156 
769 10.coo 113.00V 0, 0 l4o60S -14.605 
77,') 14,000 110.0<'"> n.o 9,567 -<;,567 
771 If, 000 104.00Q 0,0 2. 744 -2,744 
772 20.roo 11,J ,01)(1 0,0 1,21)9 -1.209 
773 21, :JO() 99.0(;') o.o 1 • C08 -1,008 
774 22.000 95.CO:) 0.0 -0.278 0.276 
77'5 2s .~oo 94.0/)'J 0,0 0.386 -c. 3'36 
77-~ 20.000 90,000 o.o -o • 148 0.148 
777 JO.Ctv, .'37.00') o.o 0,384 -0,384 
770 30.00,J >;;4 • (l!) () 0,0 0, 154 -O.tS4 
779 35.JCO R0.000 o.o Q.534 -0 • 514 
780 35.CO'l 77,00·, (,. 0 '1.lt2G -0.429 
7.'31 40.00!} 71.t'JC!'J C .o ').:lt5 -0.;?15 
7B2 4C.C<'.\:".) 70.QQ:') o.o 0,22B -0. 22B 
78:'l 45. co I') 66 • 000 0,0 -0.299 0,299 
784 EO.l'\00 6 1 • 0() '1 c.o -1 .~02 1. 002 
7B5 6.000 113,oc:i o.o 13,820 -13.820 
736 6. 0("'10 110.CC') 0 ,0 6, ,854 -6.1:54 
7B7 11 • 00 0 106.()QJ o.o 2.76'3 -? • 763 
788 12 .ocri t'.'.'\2.ono o.o -1.220 1. :?20 
789 15.0'10 toc.occ o.o -1.016 1,036 
79[) 17.(!00 06.00~ o., -2 • .'.210 2. ~10 
791 9.')00 l 14o0'JO 0,0 1':>,815 -16,915 
79'?- 7.1t'.',O 113,01)1' 0,0 14,C"ll -14,C91 
793 20,000 115.00,J 0,0 17,251 - 11. 251 
794 17.0f!O 116,000 c.o 21).()21 -.fo.021 
7-q5 1s.ono 115.000 () • 0 18,513 -lllo513 
796 22, '.'.100 111.000 '.) .o 11,039 -11,039 
797 26.COO 111.00'.) o.o lo. 606 -10.606 
798 24 • 000 I O 7. Cl'l 0 o.o 6,861 -6,861 
7Q9 2'l,COO 99. 00•) o.o 2.567 -2,567 
800 30 .ooo 101 , 00 0 o.o 3.593 -3,593 
ac 1 27,COO l 07,000 0 .o 6.906 -c.906 
B02 9?,000 51 , oc '.l o.o 13.458 -13,458 
60:'l 30,CC'Cl 99,000 o.o 2.824 -2.,924 
804 29,COO ()7 • 00 0 o.o 2.043 -2,043 
805 33,000 94,0'l0 c.o 1. 840 -1,840 
AC6 32.000 'H. roo o.o 1,187 -1,137 
'':H)"' 31,, coo B7.000 o.o 1.14? -l.142 
SOR 36,0C!O 84.000 0,0 ().864 - a. a64 
809 .39.CC'O 81,000 o.o 0,807 -0.,31J7 
.g l:) 41 , 000 77.0CO 0.;) o. 549 -0,549 
ill 1 45,COO 72.000 0,0 0,103 -0, I 03 
812 47,000 68 • 00 0 0,0 -0,319 o. 31 g 
R13 50.000 67,00Q 0,0 -0 • 51 7 0.517 
3,; 4 
TAflLE -- ?O CGl\iT !NVE'D 
Pf1 ! NT Pf"I NT LOCAT Io~; l NPUT SURFACE SU~FACE 
"'rJ • x-crcPo Y-COC'RU Z-VALUE VALU": RE~IDUAL 
814 e 1 • C 00 64 • 000 
0 ·" 
-C.858 c.ess 
815 5? • OC,() 6'h00 'l o.o -o. 772 0 • 772 
S16 t 8.Ct)O 11c.ooo 0 • 0 9.913 -9.913 
817 22.coo 110.000 o.o 9.853 -9. e53 
818 23. r.co l '12 • 00 0 (,. 0 3. t 61 -3,I6l 
a19 e4.ooo ,O.OO'l o.o 1.090 -1.090 
:-12::, 82.000 29.000 '.) . () Ool42 -0.142 
g;:,1 51.000 34 • 01) 0 o.o 0.817 -o.e17 
R2? 77.COO 32.000 0. -:) -?.646 0.646 
82.3 76.Cl'.'0 :J7.00'.) o.o -0.428 o. 428 
f<?4 ,~.ooo 35. coo c.o -1.144 1.144 
825 71,00Q 40.01)0 o.o -1.348 .1 •. 348 
826 t'.7.QOO 39.00'J 0 .I'.) -1.626 1. e2 6 
827 t.6.000 44.')01) o.o -1.868 1 • "368 
828 c:1.000 43 .ooo o.o -1.599 1. 5g9 
829 6C.OOO 4 7. 00 0 o.o -1.897 1. 3g7 
'33 () 55.000 4 7 • 0() 0 c.o -1.280 1.2ao 
t-331 57.r.oo 50.000 0 .o -t.767 l • 767 
;>3 2 E3.!JOO 26.0QO o.o -() • 3 51 0.351 
Fl33 8::J.000 28.000 o.o 0.204 -0.204 
'l34 eo. noo 2 7. 000 c.o -o. 757 0.7S7 
83"3 78.000 31 .0D'J o.o -('.545 o.545 
836 74 • coo 31 .000 c.o -1 • 070 !.070 
837 12.000 35.0{'0 C, • 0 -1.246 1.246 
838 68.0l'O 35 .oc 0 c.o -1.241 1.241 
1,39 66. 000 39.000 o.o -1 • 592 1.592 
r140- t4.00C 38.0')0 0. (\ -1.222 1.222 
b41 62 • JOO 42.'JCO o.o -1.595 1 • 5g5 
842 58.CC') 42.000 c.o -o. 74 0 0.740 
843 5C "~r,ry 46.000 o.o -1.104 t. 104 
844 55.000 45.000 o.o -0 .59P, 0 • 598 
845 94 • co 0 23.0CO 0.0 20547 -2 • 54 7 
846 92 • 000 24.000 c.o 2.112 -2.172 
.9 4- 7 68.000 26.">00 o.o 1,357 •1,357 
84'l gq .o,c,o 27.0-0ij o.o 2,232 -2.2.12 
84'l e6.ooo 2 7. coo 0 .o 0,940 -o.g40 
B50 85.000 :io.ooo o.o 1.500 -1. 5')0 
851 84.')00 ~8.00':J o.o ri. 532 -0.~32 
85? <l7.{'00 19.000 c.o Q.912 -0,912 
853 94 .oco 22.000 0,0 1. 870 -t.870 
S54 s1.oco 2 1 • 00 0 0 .o -o. H 9 0.1()9 
q55 sq.coo 25.0\:) 0,0 t .232 -I • 3 32 
856 87.000 23.000 o.o -o. 356 0.356 
657 E:4.0CO 27.000 o.o 0.235 -0.235 
858 84.000 25.000 t:" .o -0.406 0.406 
8:59 <; 7. 00•') l 8,000 o.o -o • 0 31 0.031 
R60 93.000 20.ocu o.o -0.033 0.033 
861 88.000 22.000 o.o -0.550 0.550 
862 84,000 24.000 o.o -0.755 0.755 
863 e,.ooo 22.0110 o.o -1.574 1. 674 
,Q,64 91. co 0 19.000 :) .o -1.519 1.519 
.'\65 77.000 4 2 • 00 0 o.o 0.566 -c.soo 
866 77.000 44.00t') o.o 0 • 911 -o.,n1 
867 74.000 44.000 G.O -o • 248 0.24/l 
868 72.000 4 7 .00 C o.o -0.480 00480 
86'-) ca. oco 4 7 • 00 C o.o -1.489 1.4':39 
870 t: 6 • !)(i 0 so.ooo 11 • 000 -1 • 560 12.560 
871 58.000 119.000 11.000 21.530 -10,530 
872 e:1.000 115.0DC 11.000 20.314 -9.314 
'l7, 65 • 000 110.00-n 11.00-1 19. <;3,7 -8.937 
874 t::911CO-O 105.0t'l 11 .ooo 20 .258 -9.258 
875 72.0'lO 1 f' 1 • 0(): 0 24 • 0-'.)0 20.636 3."164 
876 55.000 I 20 •. oo o 24 .oon 21 • 158 20842 
]:.-,5 
TAOLE -- 20 CONT [NUED 
p·l ! N T POINT LiJCATION INPUT SUPf'ACE SUl'FACE 
N:). X-COORD Y-COOPD Z-V ~LUE V'\LUF PE~ !DUAL 
877 sa.roo 117,Cr>O 24 .ooo 20 • 0 77 3.923 
87/J e,-3.000 110,001) 24 .ooo l'l. 575 5.425 
87q ca.ooo 1 C4,000 24,000 1 !:I, 974 5.020 
r, 8() 11.000 100. CO'l o.o 19,315 -19,315 
ci S 1 53.000 120.000 o.o 20,504 -<:0.504 
.g fl 2 56,000 117,0CO o.o 19 ol 45 -1g.145 
183 1:;0.000 112.000 o.o 17,845 -17.845 
.8,H l':3, 000 108,00cl o.o 17.444 -17,444 
'l85 C6.COO 1 IJ4,li00 c.o 17,447 -17,447 
886 69.000 100,00() (). 0 1 7 • 09(,; -17,699 
'l87 56,000 115,00·1 o.o 17.605 -17.655 
'38'! l 5 • 00 0 11J3,0CO o.o 16 • 1 74 -16,174 
889 ~2.cco 119,000 o.o 19,285 -19.285 
890 51.000 11 8 • 00 0 o.o 18,070 -lB,070 
891 55,000 I 1 5 • OC 0 o.o 17,177 -17,177 
'192 55,000 113,000 o.o 15,738 -15,738 
~93 59.0('10 11 0. oc 0 o.o 16.003 - l'i,003 
-~94 59.n00 107,000 o.o 14 • 24 3 -14,243 
H 9 '\ t:4,000 103,000 o.o 15,444 -15,444 
'195 61 ,0"10 l(lla. 'JO 0 o.o 13.891 -13,991 
~97 so.noJ 117,000 o.o 16.871 -16.871 
~99 55.COO 111.000 o.o 14,389 -14,J!J9 
1'l99 62 .oo:i 102.oc,n 33,(\00 13.524 19,476 
900 55.noo 110.000 33 • 000 13,748 19. 2 52 
901 51. ·1CO 115.':CO :n.oco 15.!::14 11, .. ae 
902 62.cno 101.000 o.o 13,019 -13.019 
10 3 49,C'lO 117,0C-0 o.o 16.586 -16,536 
901,... e~.1'00 112.con o.o 14,1:'99 -14,099 
C)():;; 57.()("0 1 ')6.t;01 0 .o 12,493 -12.493 
q;) (, 61 .cc'1 101.ono o.o 1;,.,sa -12.358 
0('17 4'.'I ,'101) 120.0cc o.o 18 • 992 -18,892 
'J0-'1 46,000 117,000 (\ • 0 15,92() -15.'l20 
909 5·'.'J.000 113,Q')() c.o 1 3 • 604 -1~. 004 
910 ::4.COO 10B.!J0lJ Cl • () 12,02!1 -12. 028 
91 1 5R.C('l0 1 03 • oc- 0 0. f) I l. 500 -11,500 
91? 60 .O')O !'lO • 00 ,1 o.o 11 • 242 -11.242 
qt .3 42,000 120. ciao o.o l!l,913 - lil,913 
91 .',f. 3q.ooo 121.00'J: c.o 20. 55 7 -L0.557 
915 41 • 00 0 1 l 7 • CC' 0 o.o 15.462 - )5.462 
916 46 .. JOO 110.000 o.o I 4. <;77 -14.";77 
917 44,')0') 113,000 o.o 12,013 -12,013 
Q1 8 49aCOO 112,00,') o.o 12,525 -12.525 
919 48,0CO 1r.,a.ooo (". 0 9'.584 -9. SB4 
92!1 53.000 l 07.000 0 .o l0,<;75 -l').<;75 
92! 51 .ooo 104,'JC·O 50. 000 8,549 41 • 451 
922 73 .coo )8 .ooo 50 .ooo 19,955 .::0.01""'5 
923 77.000 '39,000 50.011-) lfl,7~5 .:t.245 
,J24 80 .Ol'l'l .92.00'.) 50 .ooo 17,722 22,278 
925 96.000 70.000 50,000 16,896 23 •IO 4 
926 '19,000 64,000 26,00') 16, 679 c; • 32 l 
C/27 72 • coo '>9,'.lOO ?.6. oco 19,629 6,371 
CJ28 76. C )0 90 • 00 0 26.000 lB,404 7.596 
')2q 81 .coo 79,000 26,000 l 7,027 8.S73 
930 €6.000 68,000 2o,OOO 15,868 I0, 132 
<J.31 89,000 63,1)00 50, oo 0 16,181 :':'3 • 81 9 
~32 72 .ooo 99 .,-00 50 .ooo 19,121 co. 879 
a3~ 74 • 000 93.000 50 • 000 18.238 n. 752 
934 78 .100 84,000 50 .oo 0 11.002 :":2.99S 
q35 e2.000 75.001' 50 .ooo 15,823 ~4.177 
936 8f.> • COt) 67. 00 0 50 • 0 0 '1 15,362 "4.638 
q~7 8q • O(';Q 63.000 30 • oc 0 15,."39 14.761 
938 72,00() 97.00·J 30 • 000 lil,609 11.391 
939 715 • CO") 87, 0{:0 30 ,00') 16,834 13, t 66 
356 
TABLE ;:,o CCNTINUED 
P']I..,~T l=C I NT LrJCAT I::JN ! NPUT SURFACE 5Ul'FACE 
r.JQ. X-CCDPD Y-COOR!J 2-VALUE VALUE RE~ !DUAL 
94,) 80,CCO 78,000 30. co 0 15,610 14,39{} 
941 84 • f'.\00 69.000 30 .ooo 14,545 15.455 
Q4? BB.COG 62. 00() 4(', 00 0 14.7~5 E:5.245 
94:'.1 '9Q eCO'J 51,000 40.00() 16, 154 ~3.846 
<}44 ee.Ol''l 61,000 40. no o 14,279 £5.721 
94!'i <;0,00:l 58,00'.l 40,000 14, 728 f:!:.272 
946 89,000 59,0(l'l o.o 14,2E3 -14,263 
C/4 7 65,000 102,000 0. (l 15.652 -15,652 
948 (3.000 101.000 o.o 13. 703 - 13. 703 
949 E9.CJO g7.Q(\:) o.o 16, 16:l -16,163 
'l50 e7. ooo <:J6,000 0,0 1 4, 11 4 -14,114 
C,51 72,'lOO 91 ,00c) o.o 15.536 -15,536 
9 5?. 70 • 000 ~9.000 0 • () 12,965 -12,965 
951 75, 'lOO 83 .noo c.o 13.936 -13,936 
.:,54 74,C'O"l 8C,OCO o.o 11 • 66q -11,669 
955 78.000 76,0')0 o.o 12. P.86 -12.886 
(.J56 77.000 72,000 0,1) 10,177 -10,177 
g57 eo. 'loo 70,000 o.o I I • 60 1 - 11 , 60 1 
95 'l 79 ,0,)0 66,000 G,O e.g,95 -a.::,95 
05q 83.00Q 53,000 0,0 10,827 -lC.827 
960 82,000 6Q,OOO 0,0 8.745 -e.145 
961 87,000 54.orio o.o 10.331 -10.:331 
062 86,000 51,0CO o.o S.373 -8 •. 373 
963 70 .co-:, 100,1)01) o.o 18.503 -18,503 
964 f·9.0(;0 99,00') o.o 17 • 1 85 -17,185 
965 72, 1)')0 95,0t 0 c.o l 7 • 583 -17,583 
'-)66 74 , 'lO') 9t,OO') I) • 0 lf,,686 - 16. 6'16 
967 76.000 85. 00 0 ('. 0 15,793 -15.193 
96'\ 73. ono 91,00·') () • 0 lf.,361 -16. 361 
969 77,'lOO 81 • 00•) o.o 14,578 - 14.578 
970 PO,rlOIJ 77.000 o.o 1 5, ogl -l!c,091 
<'171 80,300 T3 ,000 o.o 13.061 -t.3.061 
972 8.3,000 70.000 0,0 14.1~5 -l4,155 
g7~ 83.C~O 66 • C(' 0 c.o 12,206 -12. 2')6 
Q7t+ 86,000 64,000 o .n 13,887 -1:!.887 
q75 86,000 60.000 o.o 11~. 029 -l?,029 
Q76 89,000 58.000 o.o 13.eo:, -13,!l'):, 
977 89,()00 S4.0~0 o.o 12,046 -12 ,'.)46 
978 67.000 101 ,00'.l (). 0 16.644 - 16,644 
979 74.('00 87,000 0 • () 15. t 44 -15.144 
980 70,000 96.00~ o.o 16,455 -16,455 
981 78.n,o 77,0011 c.o 13,384 -l3,384 
qs2 82, Cl'.'O 67,000 c.o 11,833 -11.833 
<Hl3 ef'- ,'.JOCl ~9.0!")!) o.o 11. 586 -11,586 
984 88,000 54,0()0 o.o 11,178 -11,178 
985 Cl. CO 0 100.000 0,0 13,203 -13,203 
q86 65.'JOO 97,000 0,0 13. 138 ..-13.138 
987 67,000 92,001) o.o 12. • 1 84 -12,184 
qs~3 70,000 'l8, OO'l o.o 12,4E4 -12.48'• 
98'l 70,000 85.000 0.0 11,069 - 11,069 
gqo 74,000 79,00[) ('. 0 11,191 -11,191 
991 74,000 76.000 0,0 9,796 -9,7"16 
992 77,000 70,000 0. () 9,269 -9.26() 
<>9 'l 80,000 63. no J 0. () 8,468 -E,468 
994 85.0CO 52,00•J 3C ,000 7.965 ,2.035 
995 t:3.QOQ "9,000 30,000 12,711 17, Z89 
C,96 ea.ooo 88,000 30,000 11,037 18,963 
g97 74.001) 74,000 3C,OOO 8,898 t: 1•102 
098 84,000 52,000 30. 000 7,213 22,787 
909 79.000 62,000 0,0 7 • 3.32 -7.~32 
tOOD e2.ooo 99.00IJ o.o 12.04() -12,040 
1 :'.:! 1'.°" l e.6.0QI) 91,000 o.o \1,023 -11,023 
10 02 7t,.f)Q0 '32,000 o.o 9, 7C7 -9 • 707 
3:,17 
TABLE 2') CONTINUED 
POINT 1'0 ! NT LOCATION INPUT SURFACE SUfCFACE 
Nn. X-C CCPD Y-COORO Z-V ALU E VALVE RE~ !DUAL 
1003 74.000 72.000 o.o 8.028 -8.028 
1004 78.000 ~1.Cl),"} o.o 7.030 -7, GJO 
1 'l O 5 84,()Q() so.ooo 0 .o 6.529 -6. '.: 29 
1'106 e 1 • oo a 99.000 o.o 11,393 -11,393 
1 '1 ('l 7 6~.:'>C'O 93.')0/J o.o 9.953 -g.;53 
l ()0 8 66.CCC '39,000 0,0 10,131 -10,1]'.1 
1009 67.COO 84, 00'.l 0,0 8,1\23 -8,623 
IO I 0 7f':I. 0('10 'lO. oon 0 ,/J 13,828 -8.528 
l O I I 71 , 00 0 75,000 0,0 7.347 -7.347 
1012 74 • 000 70 ,()/) 0 o.o 7. lt:;7 -7,107 
10 I 3 75.CCO 65 • 00 0 0,0 5,835 -~.B.35 
I'll 4 78,/JOO 01.000 o.o 6.256 -15.256 
1015 79, '.JOO 57.000 o.o 5,469 -5.469 
1 (' 1 6 83,000 51,00·J 0,0 6. 152 .-e.1 s2 
1017 a::,. ooo 49.000 o.o 5,510 -5.510 
1018 eo.ooc 53,,,00 o.o 4.789 -4, 7 39 
1 () 1 9 80 ,'JO() 51,0'JO c.o 4 • 1 76 -4.176 
1020 79,000 53,000 o.o 4,164 -4.164 
!(l2 l ec.000 50.00') o.o 3,886 -.3. 836 
10?? 81,000 s2.oo~ 0,0 5,119 -5.119 
Vi?, 78,()00 54,000 c.o 3,868 -3.F:Jb.9' 
1(";?4 7g.000 56.000 0. () 5,127 -5.127 
1025 76 • 000 58.000 o.o 3,958 -3.t;:58 
10?/\ 77,000 I'\! ,O'JO o.n 5,602 -~ • 602 
102 7 74 .o,o,:i 53 .ooo o.o 4 • 50:i •4,503 
1()?8 74,000 67. 00 0 o.o 5.9A5 -5.g35 
I'.' 29 71 ,oon 69,000 o.o 4. 995 -4. 9g5 
10 3(' 7?,ooo· 72,000 0,0 6.73Q -6,739 
1()-31 69.000 73 • 0 C 0 o.o 5. 401 -f.401 
t 032 7f'J.OOO 76.000 o.o 7.145 -7.145 
}:'."\'33 67. coo 77 • 00 0 o.o 5.839 -5,839 
1(', 3 4- 68,000 81.0CO 0,0 7.<'JB.7 -7,987 
1035 64 • 000 .~3.e<:o 0,0 o.st8 -6, 518 
1\·36 65,000 -37.0C'O 0,0 e. 048 -6,648 
1037 62.COO 87.000 C· .o 6,970 -6.<;70 
1'138 63,0(1".l 91,0Ct;l 0,0 9,103 -Q.103 
!039 f-.t".000 91 , 00 0 0,0 7. 4:,5 -7,435 
11140 €2,000 95 , 00 ') 0,0 10 • 20 3 -10.203 
I" 41 57.COO ~ 5. no '.l 0,0 7,450 -7.450 
1 ()4~ ,6!J.OCG '18 .oo 0 c.o 10.318 -10,:318 
1043 !:4. !")00 ,rn. oo 0 o.o 7.623 -7.623 
l '14 4 57,"00 102.coo 0,0 10,441 -10,441 
1 n 4-5 !::2.000 I 02, -O(Hl 0,0 8,032 -8,032 
1046 54,0CO 1::>7.000 o.o 11,453 -11,453 
1047 89,000 53,000 o.o 11,627 -11,€27 
1'4'3 90,000 S<J.000 50 .ooo 11.273 ;;9,727 
10 49 <il,OCO 57 .oo 0 50 • 000 ts. ~03 ;'24.797 
1tl5() <;4,()00 52 .OO·) 50.0;')Q 15,763 :;4,237 
10$ t <;7,000 46.000 50,000 l 5,905 ~4.ogs 
!052 I OC'.000 40,000 50, O,'.JO 15.906 ::; 4 • 094 
1()53 l ·'.l4,CQn 34, 00 J 31 .00-0 16,318 14,6'32 
1054 92,000 55.000 31 ,000 l 5,228 15,772 
1055 <l:I, 000 5;;.000 31 .ooo 15.265 15 .. 7 35 
1056 9,6 • 000 46,00·:J 31.DOO 14, <;7:, 16. 027 
1057 l CC,000 39 .oc 0 31,000 15,423 )5,577 
l I' 58 103,()00 ·B.000 50,000 14,878 15 .122 
IO 5':l <;O ,OOQ 57.000 !:C·.OGO 14.268 .::s. 7::?2 
l'l r,o <;2."100 53,000 50,0ClO 14. TS2R ::5.672 
1061 · <;6 ,0('0 45,000 50,000 14.534 .::!:.4':>6 
! '.lo" 99.000 39,000 50, 0 '.)0 14,531 JS,469 
!".'.163 10;;.000 32,000 30,000 14,289 15.711 
1,164 9C-.l."l00 56.00D 30 .ooo 13.'316 16, 184 
1065 s,.-100 49,000 30,000 13,515 16, 41l5 
3h 'I 
TABLE -- 20 CCNTI'iUEO 
PO I \IT l"OJNT LOCATION INPUT SURFACE SU~FACE 
NO. X-COORD Y-COORO Z-VALUE' VALUE RE~!DUAL 
1066 t;6.CGC 43 • 000 30.0t\O 13.665 HS• 335 
1067 99.000 37.,')!)0 3C•. 000 13.577 16:.423 
l l""l5 8 1c2.ooo 31 • 00 0 50 .ooo 12.873 :.7. !27 
1069 105.1'00 32.0:io 50.0()0 15 • 97 1 34,029 
IO 711 l CB.1')00 28.001 50,000 15.697 .:;4 • 303 
10 7 1 112.000 2.3. OO'J o.o 14.426 -14,426 
!172 90.0')0 54.001') o.o 12 • 936 -12,9.36 
IO 73 9I.OOO 50.000 o.o 12 • 143 - 12 • 143 
1C74 92.000 50.000 o.o 13,034 -13.034 
1075 92,000 4 7, 00 'l o.o 1 l • BO 1 -11,801 
1(76 "'::4.000 45. 000 o.o 12,736 -12,736 
1077 95 .co 0 41.000 0,0 11.944 -11.944 
1 rni 97.'JOO 40,000 0 .o 13.234 -1.3.234 
107".'J i;7.ooo 36,000 o.o 11. 434 -11.434 
1 'JBQ 100,0CO 34.0!)0 o.o 12,917 -12,917 
M 81 100.000 30. o;:,.o 0,0 10.714 -10.714 
ICIA2 1 02 .oor,: 30,000 o.o 12,266 -12.266 
l "113 1 c2.ooo 27,00'.) o.o 10.30·7 -10,307 
1084 105.:JIH) 26 • 000 o .. 0 11,811) -11.e10 
I 0 85 1c5.ooo 23,000 o.o 9.320 -<;. ·320 
1086 106.0')0 24. 00 0 (l • 0 10,912 -10,912 
10.'\7 t{)G:.001) 22 • oc :1 n.o 11.211 -11.211 
l /)88 109,flOO 21.010 (' • 0 10 • 1 80 -10,l!lO 
10B9 104.0~0 31 ,OO<) 42 .000 14,505 ~7.495 
1090 107.000 27.000 42 .ooo 14.128 27.872 
lD 91 112.000 22 • co '.J- 42.0-f)O 13.3'Q4 ~R .606 
1'192 104.('0".) 30.00') 50 • 000 1.3. ~f-5 : e. 1 35 
l<H>3 106.00<J ?.7.00') 50.000 13.344 2.€ • 656 
1094 111,0C'l 2?.0'lO sc..ooo 12, 660 31. 34 0 
1095 1 t<· .~oo 21 • 00 V 0,0 1-:,. 884 -10.854 
1 C <ll\ 112.000 19.0(•0 o.~ 9,987 -9.9}37 
!'197 114,000 19.{H"l(l o~o 1 1 • J 72 -11.37? 
1098 113.000 20, 00'.l o.o 11.AAS -11.8'35 
109.::> 115,000 19,000 o.o 12,072 -12,072 
I 1 0 'l 117.00°' 18,0~() 0,0 12 • 153 -12.153 
l t O 1 115.C\'.:'J 2(•. 000 o.o 13 .30 9 -13,3(9 
11') 2 12.t• • 000 13.000 c.o a. 923 -s.-;;23 
111)3 120,CC'l 14.CC".l o.o 8,067 -8.067 
11 04 120.000 10.000 o.o 11 • 3{)7 -11,3)7 
11 05 1'.l5,0C'J '?2 • 00 ,J o.o 8.409 -8.409 
11 0 n 109,000 20.000 C .o- 9.096 -9.096 
1107 112.000 18 • 00 0 o.o e. 734 -e. 7:l4 
I I 08 118,0/JO 17,000 0 .o 11 • 440 - lt.440 
1109 113,000 ]7.000 c.o 8,072 -s • 072 
I ! I 0 114.000 15,000 o.o 5.814 -5.814 
I ! I l 117.CQO 16.000 o.o 9.293 -9, 293 
1112 118.000 t4.0l)t') C,O 6. 76<; -e, 769 
II 13 106.0<'0 21.000 0 .o 8 .117 -e.117 
111 4 l 09. 0('10 19.000 o.o 7,q55 -7.955 
11 I 5 111 .ooo 18•000 o.o 8,066 -8.066 
11 16 110.000 17,000 o.o 6 • t 21 -6 • 121 
11 1 7 106.0CO 19,COO o.o 0.004 -e. O:l4 
! I I ti 1 G7. 000 lA.00'1 o.o 5e480 -5.4~0 
tl l'l 112.ono- 15,000 0,0 4.557 -4.557 
1120 118,000 13,000 o.o 5.044 -5.044 
1121 124,000 12,00'1 o.o 7,048 -7.048 
11 ?2 124,001) 11.000 o.o 5. () 76 -5.C76 
112 '} l"!IJ,000 12,C'O'l o.o 4.480 -4.4~0 
1124 122,000 11 • 00 0 o.o 3.797 -3.797 
1125 120.000 1 I , 00 0 0,0 2 • 5'• 2 -2. 542 
1126 119,'!0C 11.000 0 .o 1,923 -t.92.3 
1127 117,00~ l 1 • 0-" 0 o.o o. 706 -0.706 
11?'3 114,CGO 12.000 o.o 0 • 804 -o. 804 
35 9 
TABLE -- 20 CCNTTNUED 
P'.JJ NT PC!NT LOCATION INPUT SUR" ACE SU!'FACE 
NO. X-CCCRD Y-COORCJ Z-1/AUJE VALUE RE~!DU~L 
1129 114.000 13. 00 J c.o 2.565 -2.565 
1130 119.000 12,000 0,0 3, est -:;.es1 
1 l :'I I 117.0(l() 13 ,')'.)') o.o 4.414 -4.414 
113 2 109,COO 13.000 0,0 -0.341 0,341 
1133 11?.001' 12,CD'l c.o -0.357 o. 357 
1134 113.000 13,000 (', .o I ,<l64 -1.964 
1135 108.000 15,000 o.o 2. 150 -2 • 1 50 
113 6 111 ,(In'! 13,000 0,0 0,790 -0,790 
11 °f'. 7 llJ.000 14.'.)0') :n.ooo 3,616 eg.:,s4 
t I 33 108,00') 13,roo o.o _-o. sae 0,888 
1139 106.0()1) 14,000 o.o -o • 41 9 0,419 
114') 104,000 15,00'l 0. f) -0,061 o. 061 
1141 I 03 ,000 15,000 o.o -0,575 0,575 
II 4? 100.oc~ 18 • 000 c.o t.4:36 -1 .436 
11 43 110.000 1 5 • 00 {) 33,001) 3.333 29.667 
lt 44 I 07 • O'l 0 170000 33.00;) 4. 251 ~8.74,C) 
1145 ] ()4.000 18.000 33 • oc 0 3. 057 29.343 
11 4 6 1 oo.coo 22 ,0'1 C' 33 • 00;) s. l 74 27.826 
114 7 e5.n:n 4 9. 00,1 o.o 6o91fl -6.918 
ll 4q 86,0'l? 46,00/) o.o 6.65B -6,658 
11 49 88.000 52.000 o.o 10,370 - 10. 370 
11 5? 9C .OO 0 48,0DO o.o 10.488 -10.488 
11 51 88.000 46,0'?0 o.o 8.147 -a, 147 
11 52 87,000 50.000 o.o 8.792 -8.792 
11 5~ 86 .ooo so.oco 0.n 8.013 -8, Cl13 
l I 54 tl7,0'JO 46.00'J C .o 7.39() -7.390 
1155 840000 48,0CO o.o 5.882 .... t;. 832 
11 56 .'l6 .ooo, 44 • 00 0 o.o 6. 027 -c,027 
1157 91.000 '"'8.000 o.o 11.330 -11.336 
11 58 ~4.CCO 42, cc 0 o.o I I, 50 8 -llo51l8 
11 59 96.".lOO 37.!JOO o.o 11,071 -11,071 
11 60 i;g • t"OO Jl.OOQ C,. 0 10.517 -10.51 7 
t 16 l I tB,000 25.000 ('. 0 9.568 -<;.568 
I 1 <: 2 gc.0or- 4 7 • 0() O (). 0 t0.106 -10.106 
1163 e<>. ooo. 45 • OC C C,0 8,570 -E.570 
11 54 g3 .('!n O ~?.00'8 o.o l•'.'0672 - 10,672 
I I 65 91.000 40.0C0 o.o s.333 -e • .13:1 
1166 95 .('00 38 • oc 0 o.o !0.6'lC -!C.691) 
11 6 7 q~.ooa 36,'JOO 0 • fj 8,322 -8 • 322 
l I 6'3 <;7 .ooo 34.0C·"'.' 0,0 10.500 -10e5JO 
11 69 96,')00 31.00,, o.o a.2<;6 -!!,296 
11 7? INl,OOC 27. OC'l c.o A• 861 -c • 861 
l l 71 ',9 .• ".)00 26,001) 0,0 7.510 -7.510 
11 72 10,,,000 23,001) o.o 7,946 -7,946 
II 73 101.000 ~3.0CO c.o 6,624 -6,624 
11 74 IC5.000 ~1.Q.'.)Q 0 .o 7.450 ... 7 • 450 
11 75 88.000 40.00 1) o.o 7,802 -7,802 
I I 76 90 .oon ~9.000 0 .o 7.240 -7-240 
11 77 ga. • ~00 "34.00,".) 0,0 8.233 -8,233 
11 7 3 <;5.oon 31.00-0 o.o 7. 591 - 7. 591 
11 79 <;;8.000 26.1)00 o.o 6.S45 -6.€45 
llflO 103.0!JO 2a.oco o.o 5.183 -!:.1B3 
l I fl I ee.ooo 43 • 00"' 30,.000 7,132 f?.86f: 
11 82 90. Of'O 38,QCQ 30 .ooo 6,894 f3.1.06 
1183 93.01i6 3.'3,000 30,0'lO 7,101 22, 899 
11 84 96,000 2 7, OC• 0 3C .OOO 6 • 160 ,3.840 
11 J:35 9q.ooo 23,0C'l 3(' • 0 0 0 5,364 ~4.€36 
11 d6 e7.0QO 44 • oc 0 (l. 0 6.733 -6,733 
I 1 B7 c.;o.ooc '"3 7. 00 0 o.o 6.54A -6 ,546 
11'38 q~.r,-;o 31 .oori o.o 6. 2,,0 -6.240 
l l 8 9 c;7.onn ?4,000 0 .o 4. 884 -4.~34 
1190 l::Jl ,000 19.t)O~ 0,0 3,004 -3.004 
1 I q 1 106,000 16.QO,:) o.o 2. 3 71 -2.371 
:in o 
TAl3L E -- 20 CONTINUED 
P'l INT PC f NT LOCATION ! NPUf SlJRFACE 5UfFACE 
NO. X-CCCRD Y-COORD Z-VALIJ;'." VAL()E RE~ lDUl\L 
I I '12 86.0CtC 4~ • 00 f'J o.o 5 • 721 -s.·121 
11 q :l i:rn. coo 39.QCO I). 0 5.846 -5.846 
I! 9 4 91.0:")0 33.000 o.o '5 • 764 -s. 764 
11 95 S5.COO 26. 000 o.o 4. 960 -4.Yoo 
! 196 100.000 19.0CO o.o 2.452 -2.452 
1197 106.000 15 • 00 ') o.o 1.016 -1.016 
11 Q8 €2 • 00 0 sc.roo 0,0 5.152 -5 • 152 
1199 a1.cco 49. r;oa o.o 4.212 -4. 212 
t 20(} !:'?.DO() 46.0C-0 3o0 3.992 -3.992 
12~1 e4 .coo 46.{00 0,0 5. 271 -5.271 
1202 84 • -000 42.000 o.o 4,142 -4,142 
120 3 86.000 42. 00 0 0,0 5.422 -s.422 
1204 85.000 40,000 0,0 4.213 -4.213 
12"5 e7.100 39.000 C:. 0 5. l ?5 -s .185 
1.20 Ii f:7.000 36.(H".SO 0,0 4,287 -4.287 
1,07 so.ooo 33.0('i) o.o 5,130 -s.1.:10 
1208 e9.ooo 32.0CTO o.o 4e 16A -4.168 
1209 92 .o~-J 2 7 • cc 0 o.o 3.773 -3.773 
1?11) S2. OD 0 ~o. ooo o.o 5.167 -5.167 
121 l '95.CCO 25.00'.) 0,0 4. 361 -4.361 
1212 ss.iioo 22.0,):) (). 0 2. 366 -2, 366 
I? I 3 <; 7. 0C 0 22.000 0,0 3,428 -3.426 
121 ,:,. S7o000 20.000 o.o 1. 801 -1.a,n 
1?15 ~8.000 19.0~(} c.o 1,404 -1.404 
1216 .38.000 120.000 o.o 19.353 -t<;,353 
121 7 36.000 119.000 c .. o 18,383 -18.383 
121 'l 39,00'.l 115.000 o.o 13.389 -13.389 
121'1 41 .CC;) 1 t6.0n-'.l o.o 14,417 -J4,417 
l?~O 4 3 • 'lC-,') 113,000 0,0 11,e55 - l 1. 855 
1221 41 • '.lO Q 113.Q('"I 0,0 11, 628 -11, 62 8 
122? 44 .oco 111.000 0 .o 10.489 - 1c.43q 
1223 33,0['0 I I 8 • 00 0 50.00'l 17,734 22 .. 266 
1224 3,;.000 ll8eJ('0 50 .ooo 17.1)62 ~2. 938 
12?5 35.000 115.0(;0 50 .. ooo 13.652 :c.-34S 
1226 3~ .f'.'(\0- 114.0(0 0 50,0['0 12.423 '27.577 
1227 38.')0') 112.Ci)'J so.0,10 10.636 ::9 .. 364 
1 ~2'1 4 3 • CG C !!lo/JOO 50 • 000 t0.311 ~<;. 689 
I;> 2 9 4C ,>'.)00 111.000 50,0<'0 9. 942 ~o.o5a 
1?3'.l 32.oco 117,00') 0 ,0 16,6:l? -16.632 
12 31 27.COO 117,000 o.o !8. ! 78 -ll'.178 
12 32 31 • 000 114.000 o.o I 3. 1 -,g -13.139 
1233 35. 000 I l 4 • <'C '.l 0 .o 12,595 -12.5g5 
1234 35 .. 000 111.000 o.o 9. B22 -s. 822 
1235 4 0 • ')0 'l 110,00'l 0 .o 9 • 21 1 -S,211 
12:16 46,)00 110,000 o.o 10,251 -10.251 
1237 48.:)00 1 ()7.00'l o.o 9,013 -<;.OJ'l 
1238 e1.noo 1-13.0CO c.o s. 07Q -8,'179 
1239 ~4.CQO 98.()')() o.o ,. 228 -1. 22 8 
124'1 5 7 • '.lO 0 94.0C'1 0 .o 7.077 -7,077 
124 ! co.oao 90,000 o.o 7,063 -7.063 
1242 {;? • 000 86,000 0 • () 6.603 -6.€03 
1243 i,3.000 34,000 o.o 6 • 3 7b -6.376 
1244 60.000 86.0QO o.o 5.657 -s. 657 
1245 56, ()t)I) go .oo,J C .O 5,291 -e:.2q1 
1246 s2.ooo ~4.0')•) o.o s. 0 fl4 -5.084 
I 2 4 7 4q.oao 97,000 0,0 5.oa3 -5.083 
124'1 46. ')00 100.000 o.o 5.288 -5,28B 
124') 50,0C,0 l'lO o/Jf'O o.o 6,452 -6.452 
I ?:;;Q 42.001) 104.000 0,0 60057 -6.057 
1251 46 • cco 104.000 0,0 6.910 -c.9tO 
1:25? 38,')00 l".l8.000 o.o 7.712 -7.712 
1253 26. oco 117.000 5G ,()0,) 18.542 Jl,456 
1254 .24.00C 116.CO') 50 • 000 17.652 ~2.348 
361 
TA8LE -- 20 CONTINUED 
f'OTN T f'C TNT LOCAT.!ON INPUT SURF ACF SUl'FACE 
NO. X-CCOR'.) Y-COOi<D Z-V ALU<' VALUE RE!; I DUAL 
1255 27.000 114,00'.l 50,000 1 3. 94 8 :, 6, 052 
1256 30.COO 114,000 50 .000 13,322 26,678 
1257 31 .nno 111.0(iQ so. 000 10,069 39. 931 
12 53 '14 ,000 111.000 so.ooo 9.860 40,140 
125(') 37,000 110.000 50 .ooo 9.034 40,966 
1260 38.000 109.00i; 50 • 001') a.366 ti, <:34 
1261 37,COO l 08,000 50,000 7.652 t 2. ,348 
1262 41,000 104,000 5(', 00 0 5. 899 44,101 
1263 45.roi:1 100.000 50,QOO 5,056 ci4.;44 
12(:>4 4g • 00 0 96. Of.:/"\ so.coo 4,773 45,227 
1265 53.000 92,000 50,000 4,617 45, 133 
1266 :'.:7.COO 89,0')0 5:, .ooo 5.370 44, 6 lC 
1267 61 , 00 0 85 • 00 0 50. Of\O 5.768 ~4.23?_ 
l 26Fl 63. 000 'l3,0C() 50,000 6.014 ~3.986 
1269 t:-5.0CO 80,000 !oO ,00'.) 5.c,22 44,078 
l:'7() 67. OCtO 76.00J so, 0 00 s. 468 ~4.532 
1?71 c4,CCO 78, 00 '°' 50 .ooo 4. 734 ll'.5-.266 
1272 60.000 "31 .ooo 50, ON) 4.057 45. 943 
12 73 56,0CO 8$,000 50 • oco 3.829 46,171 
1274 52.')00 90, (l')Q 50,000 3,955 46.045 
1275 4 5 • :JO-:, 97,000 50, OGO 4, l 06 45. 894 
I? 7,; 3f<, NlO 1 ,'.}4 • 000 so.ooo s. 534 44,466 
1?7 7 33,0')0 109,00() sc.oro a. 2g4 41.706 
1278 23,000 115,JO'.l c.o 16.390 - 16 • .390 
1279 28.0CO 111.00-, o.o l O. 376 - M,376 
P80 32,0CO 1()7,00'.l c.o 6.8G:3 -e.-9q3 
1281 25.000 115.()Q() o.o 15,'l17 -15,.817 
12 8" 31 • 00 0 llrJ,000 o.o 9, 1,n -9,1 '33 
1283 35.COO 10'5.0()'1 0,0 5,801 -~. -3t)l 
12 '14 40.000 100.000 o.o 4.189 -4 • 189 
12 85 45,000 95.0!'}0 C, .. 0 3.570 -3,570 
1?66 50.000 90,000 o.o 3 .4 34 -:: .4 34 
1237 55.COO 35.0(I') C,O 3.5?3 -:i_. 523 
12 88 £0.01')0 30.000 o.o 3.756 -::.:756 
12~9 65.Q(',Q, 7fi. ODO 0,0 4.501 -4, 50 1 
12 ,):) 68 .000 74. ono 0 , 0 5,246 -e. 2 1+6 
1291 70.000 11.000 () • 0 5ol92 -5.!92 
1292 t'S,000 74a0CO 0. !) 3,827 -3 • 8~ 7 
1293 34,000 l<'.13,000 o.o 4. 763 -4.763 
1294 37.CCC 100,000 ~.o 3. S43 -3.843 
12'l5 4;,',()00 'l5,000 0,0 3,078 -3. 0 78 
1296 47.C'OO 90. 00 '.I {) .o 2,812 -2.812 
1297 52.000 84,000 o.o 2,533 -2 ,533 
12Qti 57,C()(' 80.0'lO 0.0 2,798 -2.7';18 
1299 t 1 • 00 O 7<',,QCO 0,0 2,923 -2.923 
1300 64 • 0()0 75, 0 ~ 0 c.o 3,736 -3. 7:16 
l 'I() 1 co.<,oo 78.000 0,0 3.16A -3.158 
1302 £:::J.000 85,000 0,0 2,986 -2,'i'l6 
1~03 52 • 000 86,000 0,0 2 • 978 -;;>.978 
IJ04 31.oco 106,0CO o.o 6. 281 -6.281 
1105 38.000 101 ,'}0') o.o 4.296 -4. 2-q6 
1306 43 • 00 0 Q6, 000 0,0 3a474 -3 • 4 74 
1307 48,COO 90,000 o.o 3, 00 l -3, Q'.) l 
130 [l 51 , 000 87,0·JO o.o 2,975 -2.,;75 
!3C)O 31,COO 106.000 o.o o.240 -6,240 
1310 35,IJOO lCl .010 0,0 4, 012 -4,012 
I> I l 41,0!10 95,000 0,0 2 • 942, -2.942 
131 2 48.COO 87,000 0,0 2,394 -2.394 
DI 3 55 • ()f'H) 80,0·JO o.o 2.290 -2,2\10 
l '.'11 4 60 • 000 76,000 (). 0 2, &02 -2 ,602 
1315 32 .1')00 104,000 0,0 5,134 -5.134 
1316 -15.C00 100.:,00 0 .o 3.t:54 -3.654 
131 7 40 • coo 94,000 o.o 2.002 -2 ,002 
ln.? 
T",8L': -- 20 CCNT!NUED 
P'l!NT l"OP-JT LOCAT!ON INPUT SU><F ACE 
SUl'FACE 
NO. X-C[!fND Y-COOR,J Z-V 4LU"' VALUE RE~ lDUAL 
1319 46.000 '18.00Q o.o 2 .. 270 -2.270 
1319 52 .ODO 82.:JO:) o.o 2.109 -2.109 
l 3? ') 5.f: .000 78 • QC '1 o.o 2.047 -2.047 
132 l 6C.OOO 75 • O<J-) o.o 2.3?6 -2.326 
I 3?2 63 • 00'.) 75.0CO o.o 3.339 -3.339 
1323 29. 000 108.000 0 • 0 7.649 -7.649 
1324 32 • 000 103.000 o.o 4.E38 -4.638 
1325 37.COO 97.000 (). 0 2.955 - 2. 955 
132<'> 42.000 91.00'.l o.o 2.272 -2.272 
132 7 48.000 85 , 00 !J c.o 2.027 -2.027 
n2'l ~4.0C0 79.000 o.o 1.852 - l • 852 
13-~9 cc.ooo 74 • 000 o.o 2.056 -2.056 
1:.:-30 64 • 001) 73.00!J o.o 3.100 -~.1ao 
1331 67,000 72.000 o.o 4. 04 3 -4.043 
1332 t,. oo o 72,000 o.o 2.433 -2.4,.33 
133,1 58.COO 75 • 000 0.0 1. 788 -1.788 
1334 52.000 so.o~o o.o l. 704 -1.704 
1 ''35 47.!JOO 36.000 a.o 2.060 -2.060 
1336 4"3.0C-0 qri. 000 o.o 2 • 22 ,, -2,220 
1337 39.001 94.0CO 0,0 2,487 -2. 487 
1336 :3 5 • (')0 0 98 • 000 0 .o 3.024 -3.024 
I 3'39 31,con 104.00'.) n.o 5,C1'6 -5.086 
1140 2A.~CO 109.000 o.o a.509 -8.5<?9 
13 41 €~.OC() 71.00() 0,0 4 • 169 -4,169 
1342 70.000 1\9.'.lOO o.o 4.461 -4.461 
1.343 cs.coo 71,001) 0,0 2.863 -2. e6-3 
1344 66.COO 6Q.Qt)t"j 0. (} 2.634 -2.f:34 
1 ~45 C'1 .ooo 71 ,00 0 o.o 1 • 536 -t .5.16 
1346 60.')('I) 73 • 0( 0 C,0 1,790 -1,790 
I "147 56.000 74 • 00'.J 0, 0 1.132 -1,132 
l "348 55.0C"J 77 • 00'.J 0 .o 1.607 -1•607 
1349 51.coo 79.000 0. 0 1. 366 -t.366 
1150 sc.ooo Be ,000 o.o 1. 777 - 1 •? 77 
1351 "7,000 B3. 00 O o.o 1.566 -1,566 
1352 45.0CO 87,(1!)0 o.o 1.<;68 -1.sos 
135, 41.000 89,0')0 0 ,O 1.842 -1., 842 
1354 40.000 92,000 o.o 2,220 -2 ,22 0 
1355 E4.ll0'l 55 .OO'l 0.0 8,698 -8.6G8 
135"> 37. 001) 94.000 o.o 2,273 -2,273 
1357 32.000 lJ:>.OO!) 0,0 4. 1 $4 -4.tA4 
1358 71.001) 69.000 o .o 4,630 - 4. c 30 
13 59 70.C'OO 67,000 o.o 3. 762 -cl.762 
1360 67,)00 67 .Of')'.) o.o :?.417 ... 2 • 41 7 
t 3"> 1 t4. '."lt)IJ 69.-0D!') C' • 0 ! .903 -l .'103 
136:? 60-.010 71.000 o.o 1,276 -1.276 
1363 55.".lOO 74. noo 0 • f) 0,962 -0.;62 
1364 so.ooo 79.000 o.o 1.243 -l.243 
1165 45,000 84 .ooo 0,0 1. 514 -1.514 
136 E, 41,COO ~8. coo (). 0 1,699 -1.6q9 
1367 3 7, oco 93 • ()(; '.l J. 0 2.083 -2.083 
J36q 34,001) QA.0.'10 0 .o 2.926 -2.926 
1369 29,0CO 106.COO o.o 6.209 ... C • .?.09 
l:l 70 7?. • o on 6 , 00 ll 0,0 -o. 836 0,836 
I ]71 65.COO 67. 00 0 o.o 1,671 -1.671 
1372 58.1)!)0 71 .OO'l o.o o.a33 -0.833 
137"1 52.000 76 • 000 o.o 0.943 -0.'143 
1374 45 • 1\0 0 A3.0('Q o.o 1.373 -1,373 
1:175 40.CO::J BA .ono o.o 1,608 -1. 6J8 
1376 35.C0Q Q6.000 o.o 2.soc -2,500 
1377 3?,000 101,(,()') o.o 3,767 -:J. 767 
137q 73.000 65 • 00 0 o.o 4.647 ... 4.547 
137"' 72.001) 64.(lOO o.o 3,757 -3.757 
1380 e,9.nno 65 .ooo o.o 2.63'9 -2.6-39 
36 '3 
TABLE -- 20 CONT I NUEfl 
PO !'IT FOINT LOCATID'I INPUT SURFACE SUFFACE 
Nf1. X-C!'OPD Y-COOP'J Z-V4LUE VALUE RE~lOUAL 
1 3 8 I 64.'.lOO 67.000 0 .o 1.344 -1.344 
1382 SB.COO 70.00o) o.o 0 • 6C8 -C.608 
l 3B3 52.000 75. nc o o.o o.761 -0.761 
1·•84 46.000 81.000 o.o 1. I 77 -1 .t 77 
1385 41.CH'O 86. 000 o.o 1.417 -l.q..37 
lJA:6 3 7. 00 0 .)2 .oco ~.o l • 910 -1.910 
1387 .J3.000 98 • 00 0 o.o 2. 826 -2 • 826 
13'38 3C.CCO 104.000 o.o 5.0)7 -5.037 
13A9 74.000 61 , oc 0 :, • 0 3.81A -3.318 
13c;o 73 .ooo 63 • 000 o.o 3.947 -3.Y47 
\ 391 71.coo 62 .000 o.o 2.613 -2.613 
1392 67.000 65 • 00 0 c.o 1.819 -1 • 81 9 
1393 65 • 000 55 .oo 0 o.o 1 • 12 0 -1.120 
1394 tn.ooo 6R.00D o.o ~.548 -0.54-8 
1395 52.COQ 74 • OGO o.o o.se.s -0.585 
1 396 46 .oo:i 80,000 o.o 1,041 - 1 • 041 
1397 40.000 86.000 o.o 1.359 -1.359 
1~9S 36.000 CJ2 • 00 0 o.o l • 8'l 8 -1. 80 8 
13Q'9 31.000 101.000 0,0 3,683 -3.683 
1400 75.00·'1 59.!'ICO o.o 3,715 -3. 11 5 
1411 76.ijQf) 56.0C'') o.c 3,329 -3.329 
1402 70,000 59,000 o.o l • 310 -1.310 
t 4() ~ 7 n. i:,oo 62 • 00 0 0,0 2 • 161 -2.161 
140 1+ t3.0".IO 64. 00 0 c.o 0 • 2<;'; 8 -o. 298 
1405 r:1,000 67.000 o.o o.e32 -o. 5.32 
1406 56.-010 6!l.OO'l o.o -o, 099 O.O'N 
14Cl 55. 000 71.000 o.o 0 • 357 -0.357 
14f''l 51 • oco 73.0a.f) o.o 0,336 -0.336 
140<l 4A.C00 77,000 o.o o.753 -0.733 
141, 43,0CO fl! .co::, 0.0 o.9RCJ -0.989 
1411 40.000 85 • 00 0 0 .o 1 • 246 -1.246 
1412 36.000 91 • 00 0 o.o 1. 650 -1.650 
141 :I 31 .ooo 100.000 (' .0 3.292 -2.292 
1414 28.00!'1 107.001) 0 • () 6,905 -6.905 
14 1 !j 2 7 .00" 110.000 r:. 0 9, 4<;2 -9,49?. 
l 41 6 77.l)CQ 55.0f·O o.o 3. 589 -3.5139 
1417 71.000 5 s. nc o 0. ,'.) 1. 456 -1.456 
1418 63 • '.lOO 63.000 o.o 0,065 -0.065 
1419 =-3.C':DO 70,000 C,. 0 -o • 01 8 0,018 
142J 45,000 78.('()() o.o 0.735 -o. 735 
1421 41 .coo 83.000 () .o 1 .age -t,J96 
11.22 78.000 53,0,)0 u.;) 3.568 -3,51>8 
1423 55.000 75 • 0 (, I') o.o 1. I 7 3 -1,173 
11,+,~4 76.f'f:0 '53.000 0. 0 2.468 -2.468 
1425 71 • 000 56.000 o.o 0,<l40 -0.940 
1426 70.0i)O 58.0f('t (' • 0 l .~48 -1•048 
1427 e6.00C 59 • O:J ·) 0. () -0.059 0,059 
142 '7 £,4 .oco 02.001) o.o o.C84 -O.C84 
1429 6C.C00 64.00D o.o -o. 328 0.12A 
14 3,; 55.000 68.0C'l c.o -0.201 0.201 
14 31 56,0".\0 66.000 0 .o -o • 462 0.452 
1432 !::2.CCO 69.000 C • 0 -0 • 232 0.232 
1433 so.ooc 72.0JO o.o 0, 132 -0.1:12 
l i+:J4 46.f:('0 76 • 000 o.o 0.5~1 -0.531 
1435 41 .(11)0 82.00'1 o.o c.~93 -c. 9-g3 
1436 :?,7.CC'.J 88.000 ~.o 1.34b -1.346 
14:H 33.000 96.000 0.0 2.286 -2 .286 
143 '3 7CJ,OCO 5?,.(lC,'1 c.o 3.864 -:'!. 864 
1439 77.000 52.000 o.o 2 • 726 -2.726 
1440 74 • 'Jf:0 54. 000 0. (\ t.742 -1. 742 
1441 69,000 57.00'J o.o 0 .4.30 -o .4 30 
1442 f.2.000 61 • OQ 0 c.o -o.575 o.575 
t t+-4::; 54 .C:(~0 6 7 • ()i') Q (l • 0 -0.443 C.443 
.'3n4 
TABLE -- 20 cn~·T ! 'JUEO 
P0I'lT PC!NT LOCATI8N ! NPUT St/RF ACE SUfFACE 
r,.10. x-crnFD Y-com,ci Z-VALUJ.: VALUE F.E ~ !DUAL 
1444 43 • co ':'I 78."10<' o.o a.672 -0.672 
1445 48.000 72.001 0.0 Q.083 -0.083 
1446 39 .000 -34 .1')')0 o.o 1. 075 -1.C75 
1447 :::s.coo QI •'.JOO o.o t.546 -1 • 546 
1 t't,48 7Q.OO•) 51.000 C • !J '3,574 -J.-574 
1449 74.000 53.00') o.o 1 • 48A - 1. 488 
1450 e.a.coc '56.000 o.o -0.122 0.122 
!451 c:,9.000 62.00:J 0 • I) -0.847 C.S47 
1452 !:1.00/l 611.000 0. () -o. 398 0.398 
1453 43 • 000 ?7.(\00 n.o o.s75 -0.575 
1454 39.'>00 8:l,".JO:J o • a 0.979 -C.979 
145'5 35.000 90,000 c..o I. 403 -1. 4C 3 
145,, ~O • C(Hl 49,000 o.o ,.606 -~.606 
1457 77.000 51 .ooo 0 .o ?. 460 -2.4":>0 
1458 72.0)0 53 • 0!'.10 o.o ",f34 -0,634 
1459 65 • 000 57.000 (). 0 -() • 725 0.725 
[46') sg.r.oo 61. 00 0 c.o -1. 015 1.015 
1461 49.nco 69 .1;00 o.o -o. 276 0.276 
1462 e:1.000 4 7 .oc 0 o.o 3,657 -3,657 
1463 78.C'llO 49.0C<i o.o 2,480 -2.480 
1464 7?,00') 52.000 o.o 0.410 -0.416 
1 /1,.,~5 64,/lOO 57,000 o.o -0.939 0.939 
}fl66 !55 • 0<:10 FS. ~. no a o.o -0,909 0,9:39 
11>67 48.COO 7c,.00a o.o -~. 152 0 • 152 
1469 44.1)00 75.0')0 o.o o.393 -C.393 
1469 40,CO·') ~1.00,1 o.o 0. 851 -0.851 
14 70 1'4.000 4 I , 00 ') o.o 3.876 -3,'17f, 
1471 c\2,000 ;.5, Q') 0 0,0 3.724 -J.724 
11+ 72 SC.000 4 7 • 001'.,' 0.0 3.076 -3.076 
1'*71 77.000 4B.rno c.o 1 • 731 -1. 731 
14 74 76 • 000 46.'lOO o.o o.es2 -C.852 
14 75 e0.ooo 43.0QO o.o 2.132 -2.13? 
1476 7q.r,0c 43 • Oc 0 (' . () 1 • 635 -1.€35 
14 77 78.oon 42 • 00 I) 0 .o 0, 9A6 -o. 936 
14711 .st.oco 3q.;oo o.o 1. 788 -1 • 788 
14 79 86.00lJ 37.0i)Q o.o 3.983 -3.ga:3 
l'•FI~ 85.00"1 39.:JOO ('. 0 3,941 -3.941 
1481 82.000 4 1 • 0:1 0 o.o 2,736 -2.736 
14B~ ~4.)00 62 • i)( 0 C•, 0 -1.128 I• 128 
14''!3 =2.nco 64.000 o.o -c, 886 C.8:36 
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TA.El E 2 I 
l'-"'UT GATA ANO RESIOVAL VALUES FO~ PLATE 12, 
sASTE fANK MATERIAL • z. 
rAT.0. OC!NT LOCAT !O'i lN SYMAP COORDINATES {SEE PLATE I~ J 
VALUES IN PERCFNT 
FJTNT HHNT LDC AT ION IMPUT SURFACE SUFFACE 
J\Jf). X-CCCPO 'r'-CCOr>D Z-V J\LUE VALUE >< E ~ I DUAL 
I ~1 .cco 148,000 o.o C.496 -!';.496 
? 11 , 00 0 120.000 c.o _7.4g7 7,497 
3 6,COO 114,0CO o.o -2 • 641 2 • !';41 
4 30,000 136,000 o.o -5,909 f;,909 
5 12,000 117.000 0 ,0 -4. 566 4,566 
6 21,000 116,0()'.) o.o --1 .. 463 I , 463 
7 23,01)0 116.00D 0 .o -O,<l64 o.~64 
g .33.000 127,000 o.o -1,814 1, fH4 
9 35.000 127aCOO o.o -1, 363 1-363 
10 75,000 136,0C'J 0,0 4 • 151 -4.151 
I l 5<'l, 000 I 3 7 • 00 0 o.o -l.420 1,420 
1 2 57,000 140,000 c.o 1,C07 -l,C07 
13 57,000 141,000 {). 0 1 • 71 l -1,711 
I 4 1 , '.l'l 0 110,00,) n.o 4,(151 -4.053 
15 29.1"':00 l I 9, 00 'l C' .o -o, 12 !l 0,328 
15 30.COO 11a.0c, c.o 0,098 -o.cge 
17 34 • 000 11~.000 o.o o.717 -0,717 
t '! ~3.C'OO 121.000 o.o -0,016 0,016 
19 4C.COn !24.0CI) 0. 0 o. 091 -0,091 
20 41;.000 125.000 o.o -o, 14 7 0.147 
21 49,000 129.000 0. r) -o .. Q06 0.9-16 
22 54 .roo 112 • ('(H) o.o -1,312 lo 312 
2 3 59.000 138.0CO 0,0 o.369 -0,369 
2/+ 6 C .ooo 137,COO 0-.0 0, 1 0 I -0,101 
25 (;2,000 135.00D o.o -o .349 0,349 
26 39.COO 122.000 o.o o.4e8 -0.-458 
27 46 .00(' 125,000 0,0 -0.02:9 0,029 
2R 58,000 133. 00() o.o -1,174 1.174 
2Cl 43 • !)~-3 l~J.000 o.o o. 406 -0,406 
3!' =~.coc 129,000 0,0 -1•020 1. 020 
31 60.000 t 30,000 o.o -1, 2 54 1,254 
32 66,000 131,000 c.o -O,C,32 0,932 
33 t:.3.000 134,000 0,0 -0.532 0,532 
34 4-3.001 122.000 o.o 0,600 -0,600 
35 52. 0'-"'0 127.000 c.o -0, f-63 0,663 
3,, 53.000 l 30,000 o.o -1.24:3 t.243 
37 45,000 1?2,000 o.o o.se2 -o, 51::2 
38 ~0.('100 125.0Qrl 0,0 -0,189 0,199 
39 58,'lOO 129.000 o.o -1,186 I, 188 
40 46.GOO 122.000 o.o 0, 554 -o, 554 
41 51.f)C~ 126,0CO 0,0 -o, 550 0.550 
42 t-2 .coo 1,0,000 0,0 -1,236 1,236 
43 47.fOO 121.000 0,0 0,687 -0,687 
44 56,0C'O 126.0(l") 0.0 -0,746 Oa746 
45 64.000 130.001'1 0,0 -1,l!l2 1.1a2 
46 44,000 126, 00 J o.o -0,236 0,236 
47 4R,000 127,000 o • n -/), 4<;5 0.4':j'5 
4'l !'4. 0(\0 124,000 o.o -0,279 0.279 
49 66 • 000 1'3t1.n00 0. (l -l,C87 1. C67 
50 (;; R, COO 129,00:l o.o -l,095 1,095 
51 t:,.oc,o 125,000 o.o -1,038 1,038 
52 57,00:) 121.0,)0 0. ') -0,037 0,037 
53 55,COO 123,000 0,0 -0. l!'l<l 0,189 
54. 51,000 120,000 0,0 o. 604 -0.604 
55 4 7. 00 !') 116,000 o.o l, 105 -1,105 
56 54.0CO 122.oof'.\ 0,0 '), 05 7 -0.057 
57 5 7 •·'.lOO 120.000 n.o 0 • 1 15 -o .t 15 
31'>6 
T4BLf -- 21 CCNTINUFD 
PfJ I"-< T PC r \IT LIJCATI ON I NP dT SURFACE SU l'FACE 
t-.JO. X-CCCRD Y-COOPD Z.-V ,,L 1JE V4LUE REE !DUAL 
5fl £5,000 125.001) 0 .o -I, 126 1,126 
59 69,00:> 128,1'(',') 0.0 -1,150 1,150 
60 70,0()0 1?7.00') o.o -1 • 1 88 l, 188 
61 ca,ooo 126.00"'.I o.o -1,239 1,239 
62 69.000 123,0C>'.'.l 0 • 0 -1 • 1 04 1, l !)4 
63 71,00() 121 .O,QO 0 .o -0.,;,95 o.gq5 
64 73,000 123,000 o.o -.1,206 1.206 
65 74 ,('QQ 122.00::, o.o -1.!83 1,183 
66 81,000 115,0C'l 0,0 -o, 903 0 ,903 
67 82.000 114,0<'0 0 ,,, -o. 863 0,863 
68 87,COO 108,COO o.o -0.532 0,532 
69 9 6, !)0 0 '17,000 0,0 -0,217 0,217 
7".) 1C7,000 35.0CO o.o -t.C73 I, 073 
7 I 10<;1,0CO 82,00'l ('. 0 -1.030 I , Cl 30 
72 110,0C!) 81,('00 0,0 -1 , 194 1, I 14 
73 117,000 72,00') 0 .o -1,601 I, 60 1 
74 123,000 <:'3,000 o.n -1,223 1.223 
75 124.-0')0 62.000 0,0 -1.368 I, 368 
7 t) 129,000 56.0'.10 o.o -1,576 1,576 
77 12,000 1:>0.000 c.o -0.9'14 0,934 
78 Ft.COO 110,·::l!'>O 0 .o -o, 14 7 0.1'+7 
79 85.00') 117.noc o.o -1. 6:18 1,638 
80 89,000 104,(':'10 o.o -0.111 0,111 
~I 69,000 122.,100 o.o -1.011 1,011 
82 07.)0r) 12 4, 0( 0 o.o -1,117 1, 11 7 
83 76 • -100 11s.ono C,O -1) • 51 7 o. 517 
34 78.0,)-0 IC 9, I')(,) 0,0 o. 1 es -0,185 
RS 78,000 1~4.-'J:C'1 0,0 -1,215 1,215 
'16 80,000 108. OC'l o.n 0,204 -0.204 
87 77,,'.)0Q 112,i'\C,() C • f) -').158 0, 158 
fl~ 70.1100 120.oco v.o -o, 834 0,8J4 
8·l 79,00G ICfl,CCO o.o 0.258 -0.258 
<>o 74-.oco 115,0CO 0,0 -o, 395 0,395 
91 66,0('0 124.000 0,0 -J,079 1,079 
92 79.r:00 - 1 0 7, O(' <) Q,O 0,376 -o. 37-6 
93 78.000 106,000 0 .o 0 ,510 -0,510 
94 72,0CO 104,0{") 0,0 C,670 -0.670 
95 70,000 119,00() o.o -0,706 0,706 
96 {-6.noo 121,00') o.o -o • 732 0,732 
97 64,0'l'l 124,Q(J c.o -0 • <H:14 C. iB4 
98 e1 .000 102.eoo c.o !') • 768 -0.768 
99 86,000 99,00") o.o 0, I' 92 -C,882 
I 00 90.000 90 ,'JO:J o.o 1,220 -1. 220 
101 l'JO,rlOO 82 • oco 0,0 I ,302 - I, )0 2 
l~< 104,000 72.000 c-. 0 1,306 -1,306 
103 112.cco 67.Q,:)(\ o .a 1,220 -1.2~0 
J,'.) 4 111,0')0 62,0CO C·. 0 I, 152 -1,152 
1 0 5 11B,C00 6,},000 () • 0 I • 120 -1 • 120 
106 119,COO 5-J • 000 0,0 1.066 -1.0'16 
IO 7 81,COO 55,001 <). 0 2,081 -2,0Bl 
108 86,000 l ()6, 0,10 0,0 -1.02.3 0,023 
109 8:>,000 109.00(\ o.o -C,.080 0,0'30 
11 ~ <;J .ooo 98,000 (\ • 0 0,606 -0,606 
I I I <;6,000 95.0CO o.o 0 .226 -0,226 
1 12 99,COO 8 9, oc 0 o.o o. 677 -0,677 
11, 105.')0C 85,0C,) 0,0 -0. I 82 0,182 
I 14 108,C'.lO 7M • ;t:"),') 0,0 0,500 -o .500 
1 I 5 111.000 76 ,O•)O o.o -'J .021 0.021 
1 1 6 115.C'JO 72,000 0,0 -o, 504 0,504 
11 7 121,'.)00 65 • OD C c.o -0.942 o. '142 
I 13 128,000 51',000 {\ .o -f') • 969 0,969 
11 'I so.coo 103.()00 0,0 -':.'j98 o. 098 
120 99,000 93 .000 o.o -0.156 o.1s6 
:16 7 
TABLE -- ;:, I CONTINUED 
PD!N T POINT LOCATION INPUT SURFACE SUFF.ACE 
!\JO• X-CCCRL) v-ccm,m Z-VALUE VALUE RE51DUAL 
I 21 110.000 79.000 o.o -0.494 C.494 
122 104.')00 87.0('0 0,0 -0 • 352 o.3s2 
12~ 9(). 000 68 ,OO'l 0 • () 0.364 -0.364 
i 124 126.000 59,000 o.o -I .t 78 1,178 I ~ 5 12?.,'.)00 61,000 0 • (l o .. 006 -0,006 
126 73,000 122.000 o.o -1 • 154 1. 154 
127 8(',000 11 5,000 (I. 0 -0,811 0, SI 1 
I? 3 85 .oco IC'9,00:l 0,0 -0,410 C.410 
129 86, '.)00 10 7. oc 0 o.o -O,l'l5 0, 195 
130 82 ,l"CO 111,CC'O o.o -0,393 0,393 
!31 77.000 117,000 o.o -0,850 0.850 
132 82,000 lOA.OCO o.o o.o6a -o, 068 
1 33 38,000 101,000 o.o Q.526 -o.e26 
134 <;6,000 91.000 o.o 0,894 -o, 894 
13 5 105 .oao 81 , 00 0 o.o C,712 -0,712 
136 <;4,000 70,000 0 ,0 -o, 091 0,091 
137 121.oco 61,0CO 0,0 0, 358 -0,358 
I 3'3 81 • 000 108,000 0,0 o. 142 -0,142 
1 :19 89, CO C) 99,000 o.o 0,692 -0.692 
I 4'l 99.0C•'J 88 ,('00 o.o 0,990 - o. gqo 
1 41 108,000 76 • 000 c.o -0 • f.358 -0.858 
14.? 116,00(' 06.COO 0,0 0.698 -0,698 
143 80,000 f\!,000 o.o (l,292 -0,292 
!44 e1.c00 107,000 o.o 0,275 -o ,275 
1 4"i 85,COO !f'l, 000 o.o o. 743 -c, 743 
146 C,2,000 94,00!) 0.0 0,990 -0,990 
147 <;6.COO 87,000 0,0 l, 259 -1.259 
148 l 02. co 0 '12,00'J o.o 1, I 16 -1.116 
149 1 C 7 • 00 O 74,000 0,0 1,230 -1.230 
1 f;") 112.000 70,001) o.o 0,928 -o. ;2s 
l 51 79,COO 106,•)00 0,0 0,481 -0.481 
152 (4..000 123.~01 0,0 -0,866 0, 866 
1~3 62 .000 1?'.'l ,00') 0.0 -a.735 o. 735 
1S4 61,COO 121 • 000 o.o -0,372 0, 372 
I 55 66 • flO'O 114,l"JOO o.o 0, ! 9 7 -0.1,1 
1 51) 70. 000 109,000 0 .o 0 ,4 76 -o • 4 76 
157 7!5,000 103,000 o.o 0,710 -o. 71 0 
15A 7il,OOO 105,000 o.o 0,596 -0,596 
15'l 73.COO 112,000 0. o 0,055 -0.'155 
1 60 7~.ooo 116,')<10 -0. ') --'.l, 301 0.3,:,1 
I 61 13'),000 55.00'1 o.o -1.710 1. 710 
162 133.000 52 • Q'J_O o.o -2,125 2.125 
161 1'3A.COC 51 ,())0 0 , 0 -2 • 264 2.264 
l 6(,4,. 139.000 45,0C'O c.o -2, 287 2.287 
165 145.000 3 7 • 00 fJ o.o -1,670 1,670 
166 151,000 ,o.ooo 0,0 - ! • 70 7 1,707 
167 158.000 21 , OC" 0,0 -1,434 1 • 434 
168 159,000 20 .ooo o.o -1,6'16 1,1:36 
169 164,COO 14,000 0,0 -2, l 77 2,177 
1 7!) 169,COO 10,000 o.o -e.27a !;:.278 
1 71 169. 000 9,000 0 .0 -4.237 4,237 
172 163,000 10,000 o.o 1,415 -1.415 
1 73 163,000 14,000 0,0 -1. 135 I, 1 ·35 
174 159,000 12,00') 0,0 2,419 -2,419 
175 157.000 15,GOO o.o l • 987 -1.g57 
176 158,000 17.000 0 .o 0,, Bl 4 -0,814 
1 77 101,000 16.000 C,O -0.699 0.689 
178 156,COO 15,000 0,0 ::! ,237 -2.237 
179 1e:1.100 l 9, oc "> r:: • 0 0,883 -0.883 
I il 0 154.000 ~ t • 0c :> 0,0 1. 029 -1, 029 
l 81 l 5?., 000 19,000 o.o t.9!::-4 -1.954 
1112 15<i.OOO 17,01"0 (). 0 0,219 -0.219 
1 !3' 160,('0I) 17,01'0 0,0 -o. 502 0,502 
368 
TAALF -- :? I CONTtNVED 
POINT IOOINT LOCAf!ON tNPUT SURFACE SU~FACE 
N:l. X-COORD v-cooqo Z-VALUE VALUE RESIDUAL 
104 157.l')CO 19.0DO () • 0 0,434 -0,434 
185 123,0'lO 62. 00 0 0,0 -0,798 0, 7'HI 
186 126.0CO sa.0.10 o.o -0,745 0,745 
187 130,000 54 • OJO o.o -1 , 199 1 • 199 
18 'l 12 7, 00 0 5 7. 00 0 o.o -0.856 C,856 
1 89 l:IS,000 48.o-oo o.o -1.240 t. 240 
190 142,000 40,000 0-. 0 -1.367 t .367 
191 149,000 3!,000 o.o -0.864 0.664 
192 14<l,'.JOO 30.000 0,0 -o, 3.37 0,337 
193 15.1 .CO·J 2 7,000 o.o -0,005 0,005 
194 156,000 21 .oo,) 0 .() 0,046 -O,'l46 
195 159,000 19.COI) 0,0 -0.955 0,955 
196 157,000 22. JOO o.o -1, 2 56 1. 256 
197 103.r,co 2 7. 000 C,O -l • 3'.l 9 1 • 3 1J9 
198 155,COO 24.00') o.o -0.950 o.sso 
!CJ9 I 53,000 2 3 • 00 0 0,0 0, 701:; -C.706 
2C\":I 15f.OOO 20,()()Q 0,0 0,522 -0,522 
2(' l 15~.000 24.0()0 0 .o o.:-:,oo -0,300 
/?., 2 149,ll(IO 28,000 0 ,I) o.s10 -0,510 
203 149,000 27.0C!) 0. () o.a3B -0,.'3:38 
;> ;J 4 I 52, ONl 24,000 (). 0 o.rs2 -'l,752 
205 12].COO 60 • 00 0 C,. 0 -0,083 ll,083 
206 127,000 56,():10 0,0 -o • 454 0,454 
217 127,000 55.000 :') .o -0.100 0 • 1 ()0 
20-'3 l 33 ,!'1()0 -50.0');") o.o -1, 039 l, 1,)3 9 
209 136,00') 45 .oo 0 ('. 0 -o • 39?. C.392 
2 I 0 141,000 39,Q(l') o.o -O,:?'l8 0,2,9 
21 I 14a,r:oo 31,1)00 o.o -0,263 0,263 
:> 12 109,IJ<JO 77.000 G.'.J 0,418 -0,418 
21 3 111.cno 74.("0Q 0,0 C-.468 -C,468 
214 113.000 73.0CO a.a 0,038 -o • 0 18 
215 118.000 66,000 0,0 O,Cf\5 -0,085 
216 123,,)00 59.0()l) 0.0 0, 2(,9 -o. 209 
:? l 7 129.000 53 ,000 0,0 -o, 259 0,259 
2 J '\ t3{'! .on') 52,00'l 0,0 -o, 34 l 0,341 
21 :, ) 3"3. 00'1 48,00'.1 o.o -o, 192 C, 192 
22() 135.000 46.0C1 o.o -1).326 o.326 
'! 2 l 121.<>10 58. oon a • o 0.460 -0.400 
~2~ 125,COO 56 .o.oc o.o 'l , .333 -o. 3.:n 
223 131 .r:coo so.~ao '.). 0 -o.osg C.059 
224 136,000 44,000 0,0 -o, 010 0.010 
225 142,')00 37. 0('() o.o 0 • 063 -0,063 
c"!?6 14,;~.001"') 29,000 o.o 0.54R -0.548 
?27 12?.00(\ 5~.000 0,0 (i.719 -0.719 
228 112,00rl 69,00(l 0,0 1,053 -I, 053 
22'l 115,000 65 • 00 0 0,0 1.038 -1,038 
230 114,00') 68 ,OQO o.o 0. IH B -o. 3111 
231 124.000 56.0CO o.o 0.618 -0.618 
232 128,000 51 , oc 1 o.o De-635 -C.6'35 
2:n 134.000 44.(1:0') 0,0 o. 636 -0,636 
234 140,00') 38.00I) o.o 0,468 -0.458 
235 147.001) 30,000 o.o t', 5 79 -0,579 
236 116,0(10 55 • oc 0 o.o 0.863 -c. d6 3 
237 120,('00 ~39 .. 001 0,0 0.957 -C,S57 
233 126,'lOO 52.000 0,0 0,877 -o.a77 
239 131 .ooo 46 • 01)0 0,0 o.ae6 -0,8/16 
240 137,000 40, ()0 0 0,0 0 • 77'5 -o, 775 
"41 122,000 55,001) o.o ! , 0 9() -l,090 
24~ 127,000 49.001) o.o l, 062 -1,062 
243 135 .oo 0 41.000 0,0 0, 963 -C.S53 
?44 139,000 17,000 0,0 0,936 -o-. 936 
245 140.0CO )6.000 o.o 0,931 -0.931 
2 4 f) 143 ,OO,'.) 33.coo 0,0 o. 91 ! -o. 91 l 
169 
TAE>LE -- 21 CONH 'JUED 
PD! NT FCINT UJCAT !GN INPVT SUP FACE SU!'FACE 
:-..10. X-COORD Y-C00'1D Z -V ALU'c VALVE KESIOUAL 
?47 143.000 32.0r'.}"1 o.o l • 09b -1. 096 
24B 145.000 10.000 o.o 1.10P. -1.108 
';)_ /49 120.000 53 .r.co o.o 1.l.31 -1. 131 
~so 123.000 49 .. 0{), o.o 1.055 -t.055 
251 124.000 53.000 o.o 1. 044 -1.01+4 
252 12c.no,:, 46.000 o.o 1.054 -1. 054 
t. 253 130.000 41 , 00 0 o.o o.-g95 -0.995 
25Li. 135,000 36. ()(;/) o.o 1. 077 -1.077 
?.55 142.000 .,2.000 o.o I. 21 6 -1.:216 
?66 144.'lCO 21.01111 o.o 1.431 -1.431 
257 146.COO 29.!)('') o.o I. l 1 3 -1.113 
258 150.000 2.s.000 o.o 1. l 06 -1.106 
259 151 .ooo 20.000 o.o I• 1382 -1 • 882 
260 153,COO 22 .oc 0 o.o I• 0·55 -1.055 
261 147,'lCO 24,0CO o.o I, 60<J -1,609 
26? 170,000 9 • 110 0 0 .o -5.B71 s. 671 
2c3 lt6,CC'.l 8,000 ~ ,0 0, 327 -0.327 
264 160,0('0 9,000 '). 0 3,328 -3, 32 8 
265 161.C!'.'O 10.000 o.o 2,512 -2.512 
266 1sn.~on 14.()('-0 0,0 2 • 4<? 9 -2.499 
267 15'o,OOO 13 • oc 0 o.o 2. 827 -2, 62 7 
268 160,CCO 10,000 C ,0 ?.A97 -2.897 
269 159,'l<'O 9e0(P) c-. Q 3.576 -3.576 
27D 155.00!) 12.00·) o.o 3,048 -3.048 
271 I SJ, 1rno 16.COD C,O 2. 343 -2.343 
? 7" 151.00') I 8 , DO') o.o 2. 09:'l -2.093 
273 154.'101 1 3- • QC,,., 0 .o ? • 837 -2, 83 7 
?74 1so.roc 17.CC0 o.o 2. oeo -2,080 
275 140,000 31 , cc 0 (' • 0 1. 2 59 -1,239 
?76 136.COO 34,000 o.o 1. 022 -1.022 
?77 132,000 38, I)<'') o.o 0.922 -0.'1?2 
278 12~.coo 43,00{) o.o C,979 -o .·179 
279 124.000 47.000 0,0 a.,;oa -C.968 
~RO 121.coo 50.001 o.o c."170 -0,970 
?81 116,COO 56 • 00;") 0,0 1,071 -1,071 
282 110.coo 62•()01 0,0 l, 066 -1.066 
2R3 106,000 6 7, QC O r:. 0 I , 131 -1.1n 
?84 IC9,COO 63,000 o.o 1. 062 -1 • 062 
285 I C2 ,000 74.000 o.o 1. 294 -1.2c;4 
?~5 S3.C00 86.CQ'.) o.o 1 • 21'1 I -l,281 
~87 85,000 96,000 0 .o 1 • 043 - 1 • .,)4 3 
28'3 7Q."'00 103.000 o.o (', 722 -0.722 
289 123.COO f-15.CCO o.o 0,569 -0.569 
29'l 127 • 00 0 4'.J,OO'J o.o 0,401 -0.401 
291 135.0C'l 31. 000 c.o 0,389 -0,389 
20< 144 • 00 0 23,000 o.o 1.2,9 -1,239 
?93 150.ono 18.('CO o.o 2,031 -2,031 
294 149.-0()0 17.0CO 0,0 I• 933 -1, 933 
2.95 145.COO ?0 • 00 "I 0,0 1,205 -1, 205 
296 140.000 2 5, oc 0 o.o 0,563 -0.503 
2.97 138.COO 28.0•'.;0 o.o 0,562 -0.562 
29.'l 13!'. • 000 ~ 9. nc o o.o -0.014 0,'114 
2qq 131 .oo, 35.ocn o.o o.2s6 -0.?56 
300 125.COO 40, 00 'J o.o -0.000 o. 0 )0 
301 122,000 45.~0() c.o 0.40! -0.401 
302 11 a.coo 50,0C'.l 0,0 0.585 -C,585 
]03 122,('00 46 • 00 0 0 .o 0,571 -0.571 
31)4 I 111. C,O 0 52.0()~ o.o 0,862 -0 • 862 
::,05 120,1'00 49,oo,, 0,0 0 • 727 -0,727 
301:\ 78,000 104.000 o.o o.666 -o • 66l\ 
307 87.000 92.00') o.o I , 122 -1,1?.2 
.108 <;6,000 81,000 
0 ·" 
I .270 -1.270 
:i O 9 98,000 ee:.oc0 ,0 I• 334 -t.334 
370 
TAf\L E -- 21 CONT! NUEO 
RO! NT RO I NT LOCI\TIGN INPUT SURFACE SUI-FACE 
..... (1 • x-coo,,o Y-C0/1RD Z-V'ILUE VALUE "1E :0 !DUAL 
~ l" 104.000 69.000 0. () 1, I 12 -1.112 
.< I I 1(7.000 64 • 00 0 o.o o.<;4'! -0.948 
312 117,000 5~ • 00 !') o.o 0,EE4 -C,1364 
'l 1 3 78,000 103.0()0 o.o 0,724 -0.724 
314 o.o 5~ • 00 :') o.o -2.700 2,700 
315 82, 1'('0 98,000 0, l'J '),',40 -0-9940 
316 9C,OOO A7,000 r, .o 1,146 -1,146 
31 7 95,0IJC A,l .ooo o.o 1. 202 -1 ,202 
'll 3 99,000 75,000 (l • 0 1, 130 - l • l 30 
31'} 105,1)00 64., 000 o.o 0,697 -o, 697 
:320 JC9,000 60,000 0 • 0 o.727 -0.727 
321 116,000 52 • 000 o.o 0,593 -0.593 
J 2 ;> 138,000 26,000 o.o 0.201 -0.201 
323 132,000 :JI .ooo o.o -0.369 o.369 
32·'> 127.000 3 7 • ()0 0 o.o -0.220 0.220 
325 121.000 44.()C,') 0,0 a.030 -o. 0 30 
.'326 118,COO 4A,OOO 0 .o 0,251 -0.251 
327 111.oc~ 56,'l)O o.o n.454 -0,454 
~2R IC7,COO 61 • 00 0 0,0 o.s85 -0.585 
<29 EC.Ot10 g9, 000 o.o 0.874 -0,874 
:n/) 87.CDO ,qg. ()(, ,) C • (') 1 • O:'? 1 -l.021 
331 <;4. (F)O 50.000 0 .o 1, ".l38 - 1 • 0 "'R 
J 3?. gg,or,o 73,000 C·. O o.949 -C.949 
33) I C4 .OOO 65 .oo 0 o.o o. 686 -o. 61'16 
334 I '.lR.C'O'l 59.000 (\. 0 0,451 -'l.451 
3 .15 11 l ,000 54,000 ('. 0 0 • 142 -C.142 
3~6 11n.ci10 4-8.0::!0 o.o -o ,093 Jo093 
337 122.000 41 • no o o. 0 -0.403 0,403 
33"1 130.00<) 32.000 o.o -().657 o.657 
339 134,000 28. 00 0 :) • 0 -C.505 '.l,505 
J4f\ 139,001) 24.000 0.0 0 • I l 8 -c.i 18 
341 121.000 ::sc.000 o.o -o, !'168 0,865 
34-? 12?.000 27,000 0,0 -I, 281 1 • 2'll 
?41 136.000 26,000 o.o -o, Jt5 0,365 
344 137,001'.I 23,000 o.o -(),656 o.656 
345 1 43 .000 21 .CO·J o.o 0,792 -0,792 
i346 140,000 22.000 0 .o Ge077 -0,077 
347 tCA.000 5(>. 000 o.o 0,002 -0.01'2 
~t+R 111.coc 52.C10 o.o -0,19(\ 0, 190 
349 115.'JO~ 4 6 • l')(i 0 o.o -(' .4 77 0,477 
,50 120.000 41 , 000 o.o -c.797 0,797 
~51 127.QOO 33 • OOD 0,0 -1. 160 1,160 
,52 131 .t')OQ ?9,000 o.o -1, 1 O I l,101 
,53 tC5.coo 61, 00() C • 0 0.2G7 -o • 2~:.7 
:354 104,000 60,0CO o.o 0,009 -C,C,)9 
155 105,C''lO 57.noo ).0 -o • 276 0,276 
35h 107,000 57,00') 0,0 0.00 7 -0,007 
357 77,0;)') 103.000 o.o 0,723 -0.123 
,5/'l 76 • 00".) 102.000 o.o 0,743 -0.74.3 
i:!59 81.()00 97.00() o.o o. 911 -o. 91 l 
."J 6() 79,000 9A,OOO o.o 0,840 -0,840 
36 I 84.000 q3.ooo 0,0 0,984 -0.984 
"352 e4 ,000 ;10.000 (] .o 0,828 -0.8?8 
:-16'1 87.COO 86,000 o.o O.~OQ -0.809 
J.64 90 .'loo 85.000 o.o 1,030 -1,030 
'165 91,000 80,000 o.o 0, 691 -0.691 
366 92.000 82,000 0,0 o.997 -0,<;97 
?,67 95.000 74 .ooo ('. 0 0,542 -0.542 
."l6R .:;5. Ol')C 77 • 000 c.o 0, 875 -o .875 
359 <l9,000 72 .oon C • 0 0.844 -C.844 
-.~70 99,'lOO 69.000 o.o 0.491 -0.491 
371 102 .. -000 67,0vO o.o C,660 -0.660 
172 103,('00 61, OC-0 0 • () O,OC6 -0.006 
371 
TABLE -- 21 CCN Tl 'IUF 0 
i::ot>,JT PC I NT LOCAT !ON I NP-JT SURFACE SU f;FACE 
NO. X-C COf'D Y-CQOR'.) Z-V "-LUE VALUE ><E~TCUAL 
3 7.3 IC4.0('0 6.3 .000 0 • 0 o. 4?7 -0.427 
374 11 CJ .0()0 51.000 o.o -{l • 504 0 ,504 
375 114,'!0() 45.000 o.o -o • 979 0,979 
, 76 120 .000 ~9.000 0,0 -1,230 I, 230 
]77 t.33.000 ,'?.5. 0(':-0 o.o -1,425 1,425 
3 7 'l 134.000 23.(10() o.o -1.513 1 • 51 3 
379 137.00(' 21 , 00 0 o.o -0 • 975 o.975 
3 8 /l 141.000 20. Ot O (l • 0 0. 094 -0.094 
J81 145.00() I 9 , ()O 'l o.o 1. 129 -1,129 
~82 146.00,:) IR.000 c.o 1.321 -I .J21 
383 140.0(''.) 20.C"!'l o.o -0.201 c.~o7 
'1'14 135.000 ?t ,'lOO o.o -t.532 1,532 
385 13?.000 23.00'.l o.o -2,()13 2,013 
3B6 !06,Cf\'.J 56.'lOO c.o -O.P.84 0,284 
387 IC.9,00() 52 .ooo o.o -0,612 (1,612 
,88 !l?.Cl)O 45,000 C-. o -1.222 1,222 
33q 117,')00 40.fJOj 0,0 -1.494 l, 494 
390 123, /')(10 34.0Q,:) 0,0 -1.772 1 • 772 
391 129 ,0i>O 29, 00() C,O -1. 839 l, 8 39 
:!92 132 • 00 0 2S,001) 0 .o -I ,686 1 • o'l 6 
393 133,00'.) 21,0()(l ::, • 0 -2,018 2,018 
3g4 137.000 19,000 o.o -1.1g5 1,195 
395 142 .(J'H) 1 7. nc o 0,0 11,131 -0, I 3 I 
396 14B.f:t10 1 7 • ,'){'\ 0 o.o I, 749 - 1. 74 9 
:1c7 104.000 54.COJ o.o -o • 781 0,7'll 
3 98 1 C5.COO sc.000 o.o -1,119 1 , t I 9 
J99 1ca.ooo 49,000 o.o -l.t:Ll2 1•032 
400 110.0,0 43,000 0,0 -t.604 1,604 
4" t 114.CCO 4 C • 00 0 0,0 -1. 790 1,790 
4 (12 116.COO 35.0GJ) o.o -2,3('8 2, 3·) 8 
403 121 ,O!)(l 33 .. ooci 0. {) -2.261 2.201 
404 124.COO 27.00') o.o -2.789 2,7t19 
4C5 129,030 25,0(1') 0. () -2,357 2.357 
406 132,C'OO 21 , 000 0. I) -2.22:4 2,224 
407 tee.coo 54 ,O·'.lO 0 .o -o ,569 Q.569 
4::J8 11 O ,OCO 46, CQ 0 o.o -1,25G 1,259 
409 l 16 • GOO 39 .ooo (). 0 -1,782 1.782 
410 123.00') 32,CO~ (',. Q -2,173 2 • 1 73 
41 I 131,COO 24.0f)'.) 0 .ll -2.095 2.095 
412 133.000 19.000 Q ,() -2, 11 8 2, 1 18 
t+ l 3 140.COO 17,00'J o.o -0, 461 c.461 
414 147,000 16.0'lO o.o t.517 -1.517 
415 144,000 16,0()') 0,0 o.691 -0,691 
416 140,1)00 15,0('0 0,0 -o • 445 ().445 
417 127.000 17,000 o.o -1.270 I, 270 
413 136,CCO 15, QC j 0,0 -1.3.39 l,339 
419 \ .H , 000 16 • 00 0 o.o -2, 048 2,'.l48 
4 2" 13P..OC0 1e,.ooo o.o -1.002 1,002 
''"?. 1 145,M'C 1 s. ~o o o.o 0,977 -O,'l77 
422 142,•.11"10 14,000 0,0 0. 163 -0.163 
4?3 13P.,000 14.00;) o.o -0,815 C,815 
42 4 134,0,JO 14,000 o.o -t.401 I, 40 I 
4-2-1'5 1213.CCO 16.0no 0,0 -t.964 1.964 
426 124.000 20,000 o.o -2..517 2.537 
4?7 127,COO 27,000 o.o -2. 41 I 2,411 
428 126.0('I) 23,(100 0.0 -2,882 2,982 
429 13{}.()QO ?0,000 (; • 0 -2.560 2.560 
430 132.000 19.0Q() (). 0 -2,283 2,283 
43t 103,000 5-1 ··"00 o.n -0.Q58 o.gsa 
4 32 10,;.000 47,000 c.o -1 , 32 7 1,327 
433 1 1 l • 00 0 40.000 o.o -1.852 l • €52 
434 116.000 33.00~ 0,0 -2.456 2,45& 
435 l:?1,000 ?B.Cf\0 (',. 0 -2,833 2,833 
31'? 
TAE!LE -- 21 CCNT!NUED 
FOINT FCI NT L,JCAT I C;N INPUT SURFACF SU~FACE 
N(1. X-<'."QOPO Y-COORl) Z-VALUE VALUE RE~tDUAL 
436 12s.000 25.oon o. 0 -2.e71 2.sn 
437 132,00(\ 20.0QO o.o -2.:>75 2,275 
438 103,1'00 s1.ooo c.o -1,108 1 .! ')8 
4:39 106,000 45.000 o.o -I,42<J 1,429 
440 110,000 4,') • O('. 0 0,0 -! ,814 1.8!4 
441 ll 5 ,CIOO 33,000 0,0 -2,3<J4 2.394 
442 121,000 26,0()0 c.o -2, 865 2,865 
443 127,tOO 20,000 o.o -2.725 2.125 
444 137,000 1 7 • 00 0 C. o -1,270 1,270 
445 L31 • 000 18,00!) o.o -2.352 2,352 
< 
~~ I 446 121,000 20.000 (). 0 -1,969 I , 9,;9 
),' 447 125.000 18,000 0,0 -2 • 198 2.198 
4.48 128,1)00 14,000 o.o -1.195 1.196 
449 131 ,COO 14,000 o.o - I, 4 so 1,480 
"-5 () 134,000 13,000 0,0 -1 .!02 1,102 
451 140,N)O 13,000 o.o -0.219 0.219 
432 149,'100 16,000 0,0 1,957 -1.~57 
1+53 148,COO 14,0!JO o.o 1 , 81 7 -1,817 
454 145,000 14.000 o.o 1•011 -1.011 
455 143,0!10 12.000 0 .o 0. 6Fl6 -0,686 
456 140.000 12.000 (l, 0 -o. ('()g 0.009 
457 136,000 tl.OIJ:l 0,0 -0 • 216 0,216 
458 133.000 12.000 o.o -0.725 n.12s 
459 128.COO 13.00-() c.o -0,695 O, 695 
460 121',000 12,000 0,0 0.438 -0,4.38 
461 126,COO 15,t)( :l 0. 0 -t.284 1.284 
46:? 123.00() 14, cc 0 0,0 0.142 -0,142 
463 12':'.('00 t7.0()(l o.o -1,429 t.4~9 
46,, 119.r,oo 17,000 o.o 0,005 -o. ()!)5 
465 119,000 20,000 C • f) -1.373 1,373 
466 11'1.0i'O 18·001 o.o -0,086 C.086 
467 tC? .ooc 52 .('1'}') o.o -1./')69 1.069 
468 104,000 4 7. 001) o.o -1.2B7 1.2~7 
1+69 108,!'00 41 .01)0 o.o -1.646 1. 6:46 
470 111,000 36,000 o.o -1 • 961 t,961 
471 115,f'OO 30.000 o.o -2.4~5 2.485 
4 7.:? 120,000 25.0(<0 0 .o -2,718 ?,718 
47'.'l 125.000 20,000 o.o -2,641 2,641 
474 1 Jo • no c t7.000 c.o -2,273 2,273 
475 I 01 ,000 51.0'lcl 0.0 -1,104 I, 104 
4 7(, 104,000 4,,,000 o.o - t, 290 1,290 
4 77 1 C7.000 40 •')00 0 .o -l.513 1111513 
4 7'l lt!J,000 35,0C:) 0,0 -1,749 1 , 74 q 
4 79 I 04 .000 30,00/l c.o 1,84/) -1,€40 
480 118,000 25.000 o.o -2.376 2,376 
481 123,000 20 • 00~ c.o -2,3'll 2,391 
482 100.000 50.000 o.o -1 , 0 53 1.0:53 
4"11 103,000 44,000 0,0 -1.121 1 • 121 
4 r-34 !08,0!lO 37,000 o.o -1, 50 3 1,503 
4'15 110,000 32,000 0,0 -1,3()3 1,393 
4R6 115,000 27,000 o.o -l."i81 1,;,11 
487 120.000 21,000 C .. o -1.99() 1.gq9 
4 'l i< 1(7,000 39,000 0,0 -1.460 1,460 
489 104.000 44 ,oc 0 o.o -1.261 1.201 
490 10?,000 4 8. oc I) :".) .o -1,164 1 .. 1 !;,4 
491 99,CO') 49.0Q') 0,0 -0,9C7 0, 907 
"'12 97,0('0 4 7. 00 0 0,0 -o • 30.3 0, 30'.'l 
493 100.000 42.000 0,0 -0, 157 0, 157 
4q1 103.000 42.0'JO ('. 0 -0.939 0,939 
495 104.000 35,000 0 .() 0,085 -0,085 
496 1or-,.oco 34,000 0.0 -1. 125 1,125 
497 , cs.o::io 29,000 0 .o 0.123 -0,123 
49/l 113.<'00 2 7. ()(' 0 0,0 -1.363 I, 363 
3T1 
T._ALE -- 2 l CGNTI •,JUfD 
FC!l\i1 l'C[NT LOCATION INPUT SURF AC!:: SUf'f'ACE 
N-0. X-C GORD Y-COORD Z-VALUE VALUE RES !DUAL 
,~g9 JJ3.(Hl0 2;:,.000 o.o 0.384 -0.384 
50'3 !18.CO'l 2 I • 00 '.l 0 .') -J.386 1 • 386 
5() l 117.000 IG.000 o.o -o. 140 C.[40 
502 101.noo 58.000 o.o -o. 398 0, 3<:;g 
:'\03 105.":JCO 56,000 o.o -0,416 0 • 41 f) 
504 I 02 ,'JOO sa.n.ca 0,0 -0,517 0,517 
505 103,000 54,C')O o.o -0 • 364 o,e64 
506 I 02 .r.c ') 56.000 o.o -0,742 o. 742 
5ry7 101,000 57.0()0 0,0 -f') • 72 7 0,727 
10 ,3 102,'lCO 54.000 0,0 -0,930 o .,no 
309 101,000 53,000 C • o -1. 034 1,034 
51 <' ;q • 000 5 7. 000 0,0 -o, 869 0,869 
511 <; fl. '100 56,000 o.o -n. 959 c. 95,:, 
512 l Ocl,000 53,000 o.o -1,042 1,042 
513 <;7.00'l 55,000 o.o -0,973 0.973 
514 C.4.000 61,000 0 , 0 -0,888 0.888 
515 90,CO'J 6"1.0GO c.o -0 • 751 0,751 
516 86,000 75.0C''l 0,0 -0,530 c. 530 
517 83 • noo ~11.nco Q,O -0.214 0,214 
5lq 78.000 91,001) ('. 0 0.362 -0.362 
519 7:-1,0')0 1')0.00!) 0 • 0 0.655 -0.655 
~12n 96.000 54 .000 0 ,0 -o, qc 5 0,905 
521 S5 ,000 52.00:1 0, 0 -0.€4] o. 64:3 
522 98,000 50,001 o.o -0,856 0,856 
523 <;7,000 48,000 ('. 0 -0,466 0,466 
':>24 88,'!00 99.000 0 • o C, 771:> -0, 776 
525 e 1 , oao q4 • 000 c.o Q,'l28 -0,82'3 
526 8f»00;) ·"l7,00;) C,0 0,790 -C,790 
527 90.oco 81,000 0,0 1).673 -0,673 
52 ii ~5.n01 73, '.100 o.o 0.421 -0.421 
529 ICO,r:oo 6s.or,o J.o o, 11 7 -0,117 
'3 30 7'l,000 q7 • 000 0 ,0 0,821 -0.821 
5'11 ~8.ono 83.000 0,0 0.636 -0,6'16 
532 9? .or,o 77 • OQO 0,0 0.486 -0,4fl6 
533 s7.C0.0 69,000 c.o 0.206 -0.20-6 
1'534. l 02 .oo 0 61,000 C • 0 -1),132 0, 132 
5,35 75.(00 101.000 ;) • 0 0.7.32 -0.732 
536 80 • 000 95.nco 0,0 0.807 -1), 807 
537 f,5.);)'l -137 .ouo 0. {\ 0.6fl4 -0.6t34 
'5:1 ~ 89,()01 80.0CQ :) • 0 0,432 -0.4,2 
539 <;4, 000 72,000 o.o o.1ss -0.155 
540 t;.;~.oco 66 • 000 o.o -0,036 0.036 
•:v~ 1 l 01 .ooo 60.000 0,0 -o. 392 o. 392 
~42 74 • 000 102,000 0. o 0,71C -0,710 
543 78,000 "97.oon o.o "). 770 -0.770 
'\44 P.:> • 000 9C.()r:,n 0,0 o.643 -0,(;43 
'545 e1.000 82,00(1 (' • I) 0,403 -0, 40 3 
546 92.000 73 • 000 o.o ,?, 000 -1).,)00 
547 Q7.CC'lf) 65 • 00 0 o.o -o ,291 0,291 
~.)t+ 8 100,000 58,01)0 o.o -0.717 0,717 
54q 76.000 1 00 • O!:J 0 (I. 0 0,752 -C,752 
550 79.0!"if'.' q5 • 000 0 .o 0,742 -0.742 
551 e4 .-'JOO 96 .000 0,0 0,475 -o. 4 7 5 
352 B"9 • ')00 77 .ooo c.o 0.01,; -0,076 
553 <;:!.COO 70,000 o.o -0,224 0,224 
5!:>4 99.000 59,000 0,0 -0.708 0, 7·18 
555 <;6,000 65. on o 0,0 -o, 414 0,414 
S56 7S.OCO 101,000 0,0 o. 732 -o, 732 
557 78,000 86.0('.10 o.o -0,1'30 0, 180 
S5P. 81.000 90,000 0,0 0 ,548 -o, 548 
559 ,95,COO 82 • oco ., • 0 c. 149 -0.149 
560 ec;. ooo 75 • 000 0 .o -0.046 0,046 
561 92,000 71.000 0. I) -0,239 C,2°39 
374 
TA'3LE -- 2 l CGNTINUED 
POINT FCJ NT LOC~TtON I NP<JT SURFACE su~FACE 
NO. X-CCORD Y-COORO Z-VALUE VALUE RE"1CUAL 
5b2 95. 00 C 65.01'1') r.o -0.525 o.525 
563 'i9.000 53. :JOO 0 .o -Ct• 7C,4 0.794 
56~ 74.000 101.000 0,0 o. 700 -c • 706 
565 77,000 96 .oo r') o.o 0.669 -0,609 
S66 so.000 90.00') o.o 0.451 -o.451 
567 84,000 8~.001} 0.0 0.14:1 -0,143 
':)6q €8.COO 75 .00') o.o -0, 292 0 • 292 
569 ',3.000 67,()('Q o.o -o • 54-5 o.545 
5 7') 97.0C'O 59,00') o.o -0,549 0,849 
5 71 90 • Ct)') 7C,00:) o.o -0,553 '), 58 3 
572 <,3 ,000 65. i:ic· o 0,0 -o. 719 0,719 
sr1 <;6,000 5<l.OOO o.o -o. 895 o.~95 
574 99,')00 53.0QO 0,0 -1. 1)28 1 • !)2 8 
575 I 01 ,000 50,000 0,0 -1 ,114 I • 114 
57 1:S 90.000 71 • oc 0 c.o -o .484 {").,484 
577 8A.OO'l 74.0C') o.o -o • 404 0.404 
578 t7.000 I 09. 000 0 .o o.s11 -o.577 
5?9 73.000 101.000 o.o o. 681 -0.6ill 
5RO 77.noo 94 .o,,o o.o 0 • 539 -o.539 
581 80,000 ,',8.001) 0,0 () • 249 -0.249 
58~ 84 • i"OO 81.0Qi) o.o -0,094 Q.094 
5B3 E7.0CO 76-.001 0 .o -{) • 304 0.304 
584 73.0t'\O 99.000 o.o ().618 -0,618 
585 76.'.lllO 93.000 0,0 0, 382 
·-0.3132 
~~86 79 .. 0')0 l:!6. 000 o.o -(,')78 
o.o.,a 
587 82 • 100 '32~000 o.o -0,214 0,214 
5138 8ti.00() 76 • ".'tOO c.o -a. 644 0,644 
589 B7.000 72.000 o.o -o. 708 
0,708 
590 89.·00') 66.00') 0,0 -0,923 0,<123 
'5 01 92.')00 6.3, 00 0 o.o -C • B95 o ,,.e95 
59? 91 .coo 60.0('') 0,0 -o. 900 0,9JO 
59:1 S5.C'OO S7.0'.:!0 0,0 -c,, <,39 0,939 
5G4 93.')Q-0 55, 00 ::l {). 0 -o • 7C6 0,706 
~,:,93 94. ('()O 53.000 0,0 -0.617 O,b17 
'396 96,0CO 55.000 c.o -C,939 o.939 
597 E0,·10'.J I 21 , 01' ') C,0 -o. 290 
C,290 
''i9!:l 1';4 • 00 J 1 1 6 • 000 0 .o 0.092 
-0,092 
599 6R.COO 110,000 0. (' 0, 4 72 
-0.472 
600 72 • coo IC'5,f00 0,0 o.t:47 -0.647 
60 l 74 ,')00 102.()00 (' • 0 (),71(' 
-C,710 
002 <;,9 ,00:J 120.i"IO') c:. ('l -0.057 o.os7 
603 62.000 111.oco 0 .o 0, I 1 5 -0.115 
604 65 .oo 0 113.'l"'l 0,0 n. 364 -C.364 
605 68.000 109.0Q.J o.o 0 • 54! -0.541 
60,6 73.01"0 102.00') 0,0 0 ,693 
-0,693 
60 7 70.00:\ 106,0C0 n.o o. 632 -0,632 
60.~ 55.~110 62 .. oc i:J (' .o 6.406 -6,'>16 
609 56,000 60.000 G.O 7. 441 
-7.441 
61 0 60,000 s·'9.ooo 0. ') 7. 079 -7.C79 
61 1 ez .. ooo f16.00".) o.o 8 .514 -a.5t4 
1>12 65.CO!'.l 56,000 o.o 7,505 -7, 50 5 
613 6f.: • cc 0 53.0C'O o.o 9,251 -9, 251 
6 I'> 71 • 000 52.0CO 0,0 7. 881 
-7 • 881 
f: 1 5 71 , C(lO 49,00') o.o 1 0 • 051 -!0,051 
616 74 • 000 5C,000 n.o 7.882 -7,8'!2 
61 7 75.000 4 7. 0~ 0 0,0 9. 516 
-9.516 
"',16 1e..ooo 49,0CO 0 ,0 7.5AO -7,580 
-61 q E9.000 31.0'.lD 17.000 12,057 
4 • <; 4-3 
620 eo.ooo 36.000 t7.0i)O 10.650 C • 1-'.:>0 
621 E?.CCO 3B.OOO l 7 .oc ') 11,g'l(l 5.020 
6~? 79,000 40.001) 17,0C<l 1 2 • 440 
4,560 
62'1 79.<'00 38,0l)(l 17,000 Ll.975 
3.025 
624 82 • 0 )O 36.000 11. 00 0 1 3. 4g7 
1a.503 
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PIJ INT FO!NT LOCAT ICN l NPUT SUC/FACF SUl'FACE 
'10. x-c cnci:> Y-COORO Z-VALUE VALUE RE~ JOUAL 
625 86.000 3 :::l • oc 0 17.Q('f') 12 • 8 70 4. 130 
620 S3.000 25.000 28 • 00 0 13.33fl 14.662 
6~7 90.00() 30,00C 28. 00 0 12.009 15 • 991 
6213 90.0()0 27.000 28 .oo 0 14 • 2 7'." 13 • 727 
·~~q es.coo 33.000 28. oc 0 13.617 n. 3:33 
I, 3 () 81 .ooo '36.000 28.000 14 • 184 13.816 
631 s 1 • noo 34 • ('(' 0 28 .ooo 15.708 12.29.2 
632 84 • CO<'.l 31.!'CO 28. 000 I 5, 805 12 .! 35 
633 87,000 2Q.000 28.00') 15.127 12.873 
634 63.000 50.00;J o.o 12.563 -12.563 
635 62.000 53 • 000 o.o 10.666 -10.666 
636 5Aa':>00 :S4aOC'.O 0 .o 11.053 -::21.053 
637 56.000 ~7. ori o o.o 9.427 -<;.427 
53B: 78,1100 41 .oco 20 ,()() 0 12,302 7.698 
639 77.000 39.000 20 .ooo 14,458 5.542 
640 75.000 43.001) 20.0,,0 12,539 7.461 
641 73 • 000 42, /JC C 20.000 14.413 5.587 
642 10.000 46 • Of'IO 20. 000 12, 81 6 7.184 
E43 66.000 46.000 20.000 14,516 5.484 
644 1'3,000 4 Q • 00 0 20,000 13,307 6.693 
645 sa.ooc 53,0CO 2c.oao llo7'57 e.243 
64n :54.000 57.r:00 2C,000 q,810 JO, 190 
f,4 7 81.000 35,0•JO ::s.3.orn 14,S48 18,052 
64 :-1' 79.0'lC 35.000 33 • 00 Q 16, 267 16,733 
',49 76,0CO 3g. O"lO 33.0()0 15.{'56 17 • 944 
f.' 51) 7:-l.OCO 39.000 33. 000 16•704 lf.296 
f5t ?".l,COO 43 • coo 33 .ooo 15,129 17.P.71 
r..,52 1:s.coo 44 ·-100 33.000 16,325 16,675 
65 '3 f3. 0~() tn3 .O'):::l 3~ .~')0 14.046 1a.gs4 
F.54 5CJ,'l0;) 4e, oc C 33 .ooo 15,003 17.9Q7 
65C:. 59.000 51.000 33 ,OO'l 12,942 ~o. o~ja 
656 56.!'00 5-3.0CO 33,000 12.14e .C0.852 
F:-57 54, OllO 52.or-J 33 • 00 0 13.04e 19,'l52 
t5 :-1 5;:>, 000 61 .ooo 0 • ') 7.590 -7,590 
",59 ~4.000 59. 0(,0 0,0 A.51Jl -e, so 1 
'>60 83,000 25,0(") c.o 20,732 -20. 732 
661 e~.coo 23.000 (' .o 22.364 -22. 364 
662 79.00'.l 2 7. oc 0 o.o 21, 63 3 -21.633 
b6"l 76,000 27 .o<:· o C,. 0 2?, 726 -~2.726 
664 71 •. oco :31.000 o.o 21.809 -;:1.soq 
665 70 • 000 31'1,000 (' . {'; 2?. 651 -<2.651 
666 E,<l .ooo 34. 000 a.:t 21 • 331 -<t.:!11 
667 65.000 34.0DO 0,0 21,516 -:21.516 
66 e:! 65 • 00 0 37,000 o.o 20 • 496 -;C.496 
6 6 g 62.000 36,000 0,0 20,6b3 ...,.20.-663 
6 70 59.t>OO 41 • DO 0 o.o 1 8,7<l7 -18,717 
671 54.000 42.00') 0 .o 17,391 - 17 • 3') 1 
672 55,000 44.000 0,0 I 7, 158 -17.158 
673 51,000 57,000 o.o 9.967 -9,<l67 
674 ~2.coo 60,000 o.o fl,209 -e. 209 
675 55, 01'10 s::i.ooo s.ooo 12,300 -7.300 
f.76 52.0()0 55.000 5 .ooo 11 , 354 -6.354 
077 56.000 50 • ono 5,000 I 4. 11 5 -<i,115 
67.9 55 • 000 4 8 • 00 0 5,000 15,347 -10,347 
f.79 !52.CO<> 51.ooa 5,00() 13.6',0 -8.!'.190 
630 f.3.00iJ 53.00() s.ooo 12. 5C8 -7.508 
6 fl 1 55.000 ·~6.000 6.0:>0 16,349 -lQ,349 
6 82 52.000 49.QOO 6,000 14, 694 -e.694 
'\R3 54 ,<JOO 44 .ooo o.o !6.g49 -16.<:;49 
F.81+ - 51 • 000 47.000 o.o t5,309 -1!:.309 
685 53,000 43.000 0,0 16. 876 -1e.e76 
68/o 51,COO 45,0('1) 0,0 1 5 • SC <J -15. 809 
687 25.000 104,0C) 0,0 1 • 1 40 -1.140 
376 
T~E'LE -- 21 CCNT I NUED 
VJ!NT f'C ! NT LDC AT I ON !N"UT SURFACE sui:;FAC!::: 
NO• X-C CORD Y-COO,l[) Z-VALUE VALUE RE~JDUAL 
6 'l 'J 26.COO 97.000 c.o 1. 392 -1.392 
' 689 2 9 • 00 0 96o0'l0 
o.o I• 055 -1.055 
5qo 30.000 90.'.)0'1 o.o 1.145 -1.14°> 
591 35.000 85 • 00 0 o.o O.Bq5 -C.895 
':,92 37.COO 8<'.000 o.o 1 • 491 -1.491 
693 41 • 0(10 75.00') o.o 2.359 -2.359 
694 46.1100 68.000 o.o 4.588 -4.588 
695 ~I .coo 63 • 00 0 o.o 6.552 -6.552 
696 57.000 58. 00 0 o.o 8.526 -e.~26 
697 t:2.000 54 • 0 (1 ') o.o 9.939 -9.939 
6qB 70.COO 49.()00 (). 0 10.!:20 -10.!::20 
699 12 • 00 0 l lt>.000 o.o -3.0B7 3. 087 
70 0 15.000 110.000 o.o -0.012 0.012 
701 17.0IJO 110.0·)0 o.o 0•016 -0.016 
7 0 4., 18.000 106.000 0 .o 1.212 -1.212 
7'."'3 21 .coo 105.000 o.o 1 • 20 I -1.201 
704 21. 000 101.oon o.o 1-.797 -1 • 7q7 
7'.)5 23. coo 100.000 o.o I. 609 -1. 609 
706 26 • 000 96.0iJO o.o 1. 4 41 -1.441 
707 27.000 92 • OC'l 0 • !) 1 • 522 -1.522 
708 30. oc 0 89.000 o.o 1. 22 6 -1 • 22 6 
709 ;,5.000 95.000 o.o t. 6 79 -1.679 
7 I ') 35.000 fl2.000 o.o 1.361 -1.361 
71 1 38.ono 7 9 • 00 0 o.a 1. 594 -1.594 
7 I ;, 41.rt('Q 7-:1- .oco J .o :i.060 -3.060 
71 3 so.coo 63.')00 o.~ 6.706 -6.706 
714 1 O. 'JC'O 108.00') o.o 1 • 704 -1.704 
71-::; 12 • 00 0 1D9.000 o.o 0.691 -o.f:,91 
716 13.000 104 • Qt"'-!) o.o 2.906 -2. 9!)6 
717 16.CCO 103.0JO 0 .o 2. 392 -2.392 
71B 16.000 9G.OOO o.o 3.548 -3.548 
71 9 20.0(10 96.000 Ci .o 2.799 -2.799 
72-J 20.000 95.000 9.:)00 2. 971 6.02Q 
721 24.COO 92 • '10 0 9.000 2. 199 t:. 80 t 
722 ?4.0C:1 ~9.DOO 9 .ooo 2 • 604 6.396 
72.3 29.COO fl6 • (1.') 'J 9.0~0 1.978 7 • Q;~ 2 
724 2 8 • 00 0 83.000 9.000 2.494 .6.'506 
72~ 33.00() 80.000 9.·)01) 2.092 60908 
7?6 35.0CC, 75.0CO 9 • 00 •) 3. I 37 5.ec3 
7?..7 40.0CO 69.0C•) 9.DO,'J 4.777 4.223 
72B 4 7 • JO 0 61.00,, 9.000 a. 1 sq C • A 11 
729 5?.C'JO 56.0Q') 9.000 10.731 -1.731 
730 18.000 q5.000 8.000 3.723 4.277 
731 21 • 0·:JC 91 .ooo s.ooo 3.304 4.6~6 
732 27 • co 0 fl2.0'.l') 8.000 2.958 5.042 
733 3? • 000 76.000 a. oo o 3.309 4e691 
7'14 36.000 70.000 8. Qfj I) 4.744 2.256 
735 40. 00 0 64. 00 0 8 .oc 0 6.962 I• 0:lfl 
73 6 45.COO 61 • 00 0 a.ooo 8.296 -0.?96 
737 4f,. ()(10 57.000 8 .ooo 10.355 -2.]55 
738 51 .ooo 55. 00 0 fl. 00 0 I I • 42 4 -3 • 42 4 
739 52 .• coo 52.000 8 .ooo 1 3 • 1 39 -5.139 
740 16.00') 94. ()('0 o.o 4.927 -4.927 
7.f.f-1 15.000 9 I • 00 0 o.o 6.403 -1:.403 
742 .1.000 110.000 0 .o 2. 764 -2.764 
?43 10.000 100.000 o.n 6.330 -t.330 
7414- 1 .ooo 109.00') o.o 5. 391 -5 • 391 
745 16.000 93.')00 12.000 5.202 60798 
746 1g.000 91 • 00 0 12 .ooo 4. 144 7.856 
747 2C.;)QO P7.000 12 .00() 4.531 7.469 
748 24. 000 fl4. 00 () 12.000 3.489 e.5Ll 
74.q 2 5. ')0 0 130.00;') 12.000 4•01 I 7.989 
751 :!0.000 76.000 1~.000 3.685 Ao315 
377 
T48LE -- 2 1 CONTINUED 
Fr,!Nf l"C ! NT LOCAT rnN INPUT SURF4Cl SUFFACE 
NOe X-CCORD Y-COCCIO Z-VALUE VALU': RE~ICUAL 
751 31 .f')f!O 71 .oco 12.000 t,. 959 7.041 
752 36.COO ne.oco 12..00,') 5,491 t,509 
753 38 • "\(";Q 63.0C':) 12. 00 0 7.350 4,650 
754 42 • oc 0 60,000 12,0C!l e,755 3,245 
755 45.000 56.000 12 .ooo 10.755 1,245 
' 756 47,000 52.080 12,000 12 • 694 -0.694 
757 41 , 00 0 5C- ,000 12 .ooo 10,728 1.272 
75,9 16,000 90 • 000 0. 0 6.0:J3 -6,033 
75'1 19,000 36.00') 0,0 5, 271 -e.271 
760 23,000 ar.,. ooo ('I .o 4 • 745 -4,745 
761 28.COO 73.000 o.o 4,912 -4,912 
762 32,,000 68.000 o.o 5,743 -5.743 
76.:! 36,000 f.3.0CO o.o 7.254 -7.254 
764 39.000 59.000 o.o 8,826 -e.~26 
765 ... 4.000 53.000 o.o 11 • 6 77 -11,677 
766 50,0t'O 4 7 • ()!"l:Q 0,0 15.037 -15.037 
767 45,000 1:::ia.oco 0,0 4,710 -4,710 
768 11 , 000 11s.ooo 0,0 -3 ,257 3.257 
769 1c.000 113.f',(:D o.o -1. 81 3 l, 813 
77 '.) 14.0'1:0 110.oco C .O e>.D05 -0,0')5 
771 16,CO'.l 104.00C o.n 2.085 -2, Cil5 
772 20.'lOC 1".l0,:100 c.o 2,138 -2,138 
77~ 21,000 99 • f}-")Q 4,000 2 • ,')7f, 1,924 
774 2?.CC() g5. Of'- 0 4,000 2.366 l, 1:l-34 
775 ?.5.000 94 • :){_!('.I 4.1)0:) 1 • 760 2.240 
776 26.COO 90, 00 I) 4.000 1. 928 2, C72 
777 3(),0('0 87 .!JO!') 4,000 t • 41f" 2,570 
77~ 3'.'.) • coo 'l4,00:l 4.00') 1,862 2,138 
779 35.ono '30.000 4. 00 ') I. 773 2,227 
?BO 15,1'\00 77,00Q 4,1)')Q 2,540 1,460 
7 ill 4'.l.COO 7.3, 000 4,000 3,180 0 • 820 
7'12 4 0, coo 70.000 4,00') 4,357 -0,357 
783 45,CO'.l 66, 00'.l 4.000 5 ,6"14 -1 • 694 
784 5(; • !')00 61 • co ':I 4.000 7,884 -3.884 
785 6. 000 113.000 ( .• 0 -1.587 l o5B7 
7 i=s f-, 6 • C'-')0 110.000 o.o 1,389 -1 , 3 89 
767 11,'lO(l lf!6.J00 o.o 2.. 596 -2. 5:.'.,6 
78'l t?.COO 1 02 • co Q c.o 4,194 -4.194 
789 1 5 • 00 O 1 oc • 0( ) o.o 3.646 - 3, 6'>1'> 
790 17.000 96 .-J()~ o.o 3,917 -3.Gll7 
79! 0.coo 114,000 o.o -2.658 20658 
7gz 7.000 113 oOf'Cl o.o -1.704 1,704 
793 20.coo 115,000 o.o -1.3'>9 1,349 
7'l4 1 7,000 116,0f)O 0,0 -2.5?5 2,525 
795 15 • 00 0 115.100 0,0 -2.487 2,487 
796 22,000 111.0?0 o.o 0. 125 -a. 12 s 
797 26.GOD 111.000 o.o 0.578 -0,578 
798 24.000 101,oeo o.o o.sg1 -0,891 
799 ? q. cc() 9g.0('-~ o.o 1 • 12 4 -1.12, .. 
80 () 30.CCO 1'.ll .00'.J o.o 1.1)32 -1,032 
801 21.000 107.000 o.o o.990 -0,990 
~02 <;2.000 51.0CO o.o Ool03 -o, 1 "!3 
803 ::t>.C:00 99.000 o.o 0,989 -0,'189 
"0 4 29.000 97. or o r.o 1.049 -1,049 
805 33,000 94.00') o.o 0.075 -0,675 
806 22.oco 91 • 00 0 0,0 0.813 -0,813 
8'17 36.C:00 87.000 o.o 0.573 -0,573 
"109 .3.f.5.000 84 • 000 c.o Oe898 -0,898 
809 39.000 81 .oco o.o 1,030 -1.030 
81 '" 41,000 77 • 00 ~ 0 • (J t.745 -1. 745 
81 I 45.t:OO 72,000 0,0 2,950 -2.<;50 
812 47,001) 68.0CO (' • 0 4.457 -4,457 
813 ~c.ooo 67oCCO (i • 0 4.516 -4.516 
37 q 
TABLE -- 21 CCNTIN\JEC 
P'J INT F'11NT L'.JCAT H,N INPUT SURF ACE SuFFACE 
'.'iO. X-CCCRD Y-COORD Z--Vb.LUE: VALUE RE~IDUAL 
91 4 !::l eCO'J 64,000 o.o 5.976 -5.97b 
ill 5 !:2.·)00 65.0C'O o.o 5. 244 -~.244 
'l 15 18,CCO 110, O,'.)') o.o (),055 -0.055 
917 22,000 110,000 o.o o. 331 -0,331 
81 'l 23,!'00 102,000 o.o 1.421 -1.421 
ry 1 g E4, 000 30,000 38, 0( 0 16.612 fl.388 
!32'1 8? • C'OO 2Q.OO;) 38,000 I 8, 703 19. 2g7 
'l 2 I El,/)00 34 ,OO'l 38 .oo;) 15,708 ;2.2g,2 
R?2 77,CO'l 32,QOO 38. 00 0 19, 5f'8 18.41? 
8?3 76 • ,')01') 37,oc,o 3/l, 00 'l 16,579 fl.421 
1324 ?3,000 35,0('() 38,000 19,523 18. 4 77 
'325 71 • 000 40,000 38 • 0 0 () 16. 925 21. C 75 
;"1;>6 t:7.0('0 ,9,000 38 .ooo 19,077 18,923 
327 l.:6 • 00 0 44,000 38,000 15, 9<;7 22.CO) 
fl28 61 .ooo 4 3, 00 '.l 38,000 17,823 ~0.177 
!:129 60,COO 47.00,1 38.000 15,490 ~2.s10 
Fl:Hl 56.'100 4 7. 00 0 38.0CO 1s.ee4 £2. 116 
931 57.000 50,000 38,000 13.993 ;4 • 00 7 
832 83 ,,'.JOO 26,llOO 41, oc) 20.0<;18 20. 902 
833 8?. .ooo 28,000 41 .ooo 18.750 f2,250 
8 3" 80.000 2 7 • Ot: 0 41,01'0 21.155 19.845 
83S 78,'lOO 31 • 00 -J 41,000 19, 71 9 21. 2 82 
836 74.000 31.0G'l 4) ,000 21.496 1<1•504 
837 72 • 00'.) 35 eOf.l C 41, QC 0 19,9?9 ; l • 0 71 
938 ta.oco 15.000 41,000 21,041 1'9.959 
839 66 • 000 39.0C'O 41,QC,(l 19,319 2 1. 631 
'l4 0 64, 00'1 38,000 41 .000 20, 121 £C. 87() 
fl 4 l f'.:2,000 42,0CO 41,000 18,274 C:2.726 
842 58,COO 42,00() 41 • 00 '.l 18. 31 8 :C2, 682 
84] 56.fJOO 46.00') 41 .ooo 16.404 C4.596 
.944 ss.coc 45.000 41,00,:i 16,761 J:':4.219 
B45 94, f)(' 0 ?~.0!)0 27,000 14,063 12.937 
84 f> s2.coo 2 4, coo 27,000 14,947 12.0-~3 
'14 7 ea.coo 26.CCO ?.7.00() I 6, 61 4 t O .3 ,6 
'34 i] 89.,,')0 27 ,')00 27,000 15.075 11. 925 
949 86,000 27,000 27. oc 0 17,375 9, !52 5 
"15'.'I 85,0('') 3C .00:1: 27,000 I 5. 884 11.116 
851 84.(),')Q 2a. or.o ?7.000 ll'l,074 8,926 
'152 97,'lOO 1q,cco 33, Q()'l 14,789 Hl. 21 l 
P.51 94.000 :?2.000 33,00;) 14,'l59 18. 141 
854 91,000 21,000 33 • 00 '.Ji l'l, 067 14 ,q33 
855 89,000 25.0r'O 33 • QO 0 16, 591 16, 41)9 
.B56 87,000 23.00!J 33 ,OO'l lQ.517 I3+4'l3 
8~)7 84 • 000 2 7 • 00 0 33,000 l 8, 782 14,218 
'358 84,000 ?5 .oc 0 33 .oo 0 20. 133 12,867 
859 97,COO 18,000 c.o 15.649 -15,649 
860 <;3,'lOO 20,0CO 0,0 17,28! -17,281 
861 88,000 22, 00,'.) 0,0 19.524 -19.~24 
86? 84,000 24,000 0,0 20,769 -20,769 
'l63 83,000 2?.000 ('. 0 22,417 -~2.417 
864 S l • oc 0 19,000 0,0 19,567 -t<().567 
865 77.C~O 42, oc 0 o.o 12,144 -12,144 
866 77,")00 44.0C'} o.o l O .62 7 -10.627 
>367 74,000 44, 00 J o.o 12.323 -12,32J 
868 72,CCO 47,000 o.o 11,070 -11,070 
f36Q !'fl.COO 4 7. 00 0 o.o 12,947 -12,947 
.ei 7 'J 66,000 sc ,noo '.). 0 I I, 4 80 - n. 480 
B:71 5A.000 119.00() o.o 0, 175 -0.175 
872 61,0CO 115,000 c.o 0, 4 31 -0,'>31 
371 65,000 !Hl,000 c.o 0,600 -0,!500 
'l 74 69,000 105, OC'O o.o 0, 664 -o, 664 
M75 72. 000 101.000 o.o 0,657 -0,657 
fl76 55.coo 120.000 0,0 0,287 -C,287 
,79 
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".JO• x-crmio Y-COORD Z-V ALUE VALUE >IE~ !DUAL 
377 51!.00Q 117.000 o.o 0 .438 -0.438 
,973 C:1.1't)Q 110.000 o.o o. 6'i3 -o. 693 
379 68.C0'1 10ti .ooo 1) .o 0.007 -0.667 
fl8'l 71 • 00 0 100.000 0. ') 0.5'95 -o • 5',5 
,<381 51 • 0!)-0 1:>.0.000 o.o 0.452 -0.452 
iH32 56.COO 117.0"'1 o.o 1).604 -0,604 
18J 60.000 112.000 c.o 0.152 -0.752 
fl84 63,000 108.000 n.o 0, 756 -0.756 
'355 t:6.00'l 104.00() >'.). 0 0.676 -0. 6 76 
,386 69 • 000 100.0:-,,; o.o o.542 -C.542 
1157 ~6.000 115,000 0.,, 0.809 -0.809 
3'38 65.'\00 103.0('0 o.o C,650 -0,650 
389 ~2.000 119.000 o.o 0 ,673 -0,673 
'!90 f1.000 118,00') o.o 0.873 -o.e13 
891 ss.coo 115.()()".) 0,0 o. eas -o.aes 
59;:, 55.COO 113,00'l (;. 0 1 • r,23 -1,023 
"393 5<:i,000 110,0CO c.o o. F,96 -C,896 
894 59.000 107,000 a.a 0.902 -0,90? 
'395 f4.000 !C3.000 0. 0 o.654 -0,654 
i\96 t!.11'.JO 104.000 o.o o.740 -0.740 
'397 so.coo 117.000 c.o 1.051 -t.:)51 
8Q~ 55.0f)Q 111.000 c.o 1.097 -l,C97 
899 62,000 lil2,0'.)(' o.a 0,6'08 -c, 608 
'lQ') 55.COO 110.noJ o.o 1.11() -1,110 
90 I 51,'lOO 115.C'Q') 0,0 I • 160 -1. 160 
c;o2 t:>.COO 101.000 o.o ") .535 -o.s,5 
903 49.C'OO 117,0(;0 o.o 1 • I I I -1.111 
C,!')4 53.000 112.0/'J::J o.o I• 188 -1,l'l8 
905 ~7.f'lOO 106,000 0 • 0 0,942 -0.94-2 
91'6 61,0CO 1r;1.0cn f') • t) o.sJs -0.538 
907 4 3. on 0 120.coo 3 .ooo 0.938 2,062 
0(\~ 46.0'l!J 117.')00 3,000 t. 250 1,750 
90'.'l 50 .OOf'I 11).')0;') 3,000 1 • 324 I,'> 76 
"I ·1 54.COO 108. r)()'.) 3,000 I• l 3 t 1,869 
9 I 1 ~.;a.coo 103.000 3.1)00 0. 734 2. 266 
CJ12 co.coo 1 no.o~n 3,00(\ 0,453 2.547 
013 4?.'l('Q 120,1)()0 o.o 0.934 -0,914 
91 / .. 39,000 121.000 0. '.) '.). 664 -0,664 
'.;')} 5 41.00'l 117.000 o.o 1 • 3(\ 4 -1.304 
916 46.000 116,Qf_l/1 r.. 0 1 •. 3,7 -1.337 
917 44.000 113.COO !'I • 0 1.537 -1.5,7 
91 .8 49.C:CO 112.00-0 0,0 1. 396 -1.3.q6 
91 9 48,001) 108,::JQ(l o.o 1 • 355 -1.355 
q20 =3.'100 107.000 0.0 I. 13 4 -1.134-
921 s 1 • e oo 104.C'lO o.o O.G85 -o. ,;as 
922 73.'JOO 98,(100 o.o 0,568 -0,56'l 
023 77.00'l 89,000 0,0 0,063 -o. 063 
924 b0.000 82,000 0,0 -0.432 0,432 
Y25 B6.000 70,CCO o.o -0,922 0.9?2 
926 89.000 64.0-00 c.o -0,955 o.;;ss 
927 72,000 qg.Qt'\O o.o 0 • 581 -0.581 
92 'l 76, 00') 90,flOO o. () o. 082 -o .o ;:12 
9?<l el , CfJC 79.l)Or) c.o -0,648 Oo64S 
93() E6.000 68,000 0,0 -0,989 o.989 
931 89,0!)') 63,000 o.o -0.944 0,944 
Q~2 72.0tlfJ qs.oo? 0 .o 0,524 -0.!;24 
933 74,'lOO <;)3.000 o.o 0,233 -0,23'3 
934 78,000 R4 .OO 0 0,0 -o, 408 0.408 
935 E2,COO 75, O('<l 0,0 -0 • 9C2 0,902 
<136 l''S.000 6 7 • t'!O 0 o.o -o. 998 0, <;;98 
937 P'l,COO 63 • ooc 0 .o -o. Q27 c • .:::,27 
038 72,000 q7.oco 0,0 o.457 -0.457 
93q 76. (')OO 87,0JO 0,0 -0.253 0.253 
"lh 'l 
TABLF -- 21 CONTINUFO 
P<1 fN T PO! NT LOCATION INPUT SURFACE SUFf'ACE 
NO. X-CCCRO Y-COO RO Z-VALUE VALUE RE~IDUAL 
. --~;, c4 f:' an.coo 71'1.000 o.o -o, 829 0.829 
941 84,000 69.0CC 0,0 -1,032 1,032 
q4;, 88,000 62,0llO o.o -0,878 0,878 
943 90,QQO 61.000 0.0 -0,905 0 ,905 
944 89,000 61.00') 0 , 0 -0,806 0,806 
945 90,000 58.0C-O 0,0 -o, 69"3 0.-693 
()46 E9,000 59, oco c.o -o. 70() 0,700 
'l47 65,000 102,0CQ o.o o. 60? -0,602 
q.4 B 63,000 101.r;oo c.o 0,534 -0.534 
94q 69,000 g7.ooo c.o C,327 -o. 32 7 
951) 67,000 96,000 c.o 0,161 -0, 161 
'>51 72,000 91•000 o.o -0,115 0, 11 5 
952 70,000 89e"J01) 0,0 -0,461 0, 4-61 
951 75,000 83,000 o.o -o, 763 0,763 
<:>54 74,llOO -90.'):)1) c.o -1,053 1. 053 
'>55 71'1,100 76,000 0,0 -1,079 1,079 
956 77,100 72.C(;;') 0,0 -1,083 1,083 
·]57 80,000 70,000 0,0 -l,'l56 1, ()56 
95 'l 7q, 000 66,000 o.o -0,610 0,610 
95g e3,00".l 63, oco 0,0 -0,587 o.587 
Cl60 ei.coo 60.000 0,0 0, 154 -o • 154 
<,61 87,00'.) :,4,000 o.o 0,614 -o, 61 4 
96? 86,'lOO 51,000 c.o I, 948 -1.,;4,9 
')63 711,l"CO l'lO,JOO 0,0 0 ,567 -0,567 
964 6g,,,oo 99,0('() o.o o. 481 -o. 431 
965 72,000 95 • QO 0 o.o o.zq:-, -o • 293 
966 74 .oco 90. oo~, 0,0 -0,01'12 0,082 
967 715 ,OCO 85.000 0,0 -0,477 C,477 
9f; ~ 7'1,000 91.000 0,0 -0,046 0,046 
96') 77,00'l 81.0C'.J 0,0 -c, 802 0, 802 
97r, 8'1,0(10 77, ')0'.) (l • 0 -o, 90 8 0, 9() 8 
971 80,000 73,0CO o.o -1,092 1.092 
97? e, . oo o 70 .noo o.o -1,048 1,048 
97"'1 eJ.cro 66,0('0 c.o -0,917 0,917 
97'+ 86, no-o 64. or o 0,0 -').913 o. 913 
97i;;;, 86,000 60,000 0 .0 -o ,495 0 .. 495 
(J 7 {:, €9,('0() 58.CC-O c.~ -0,583 o.583 
g77 A9,000 54.00{) o.o 0, 126 -o. 126 
97>!, f;7,CCO 101,0(''.) ('. 0 !'. 5(:,2 -0,562 
97Q 74,C()O 87,COO o.o -0,418 o. 41 8 
c, fHl 7(). 000 96,0CO e • o 'J: • 2 !1C -0,280 
,:.131 71',0')') 77.000 C,0 -1,032 1,032 
98?. 82,f'lOrJ 67 • 000 o.o -0,945 0,945 
981 8n.~OO 59.0(:0 o.o -o .330 0,330 
984 88,000 54.0CO o.o 0,3611 -0,360 
985 63,000 100,000 o.o 0 ,454 -0,454 
986 155,('()0 97,000 0,0 o. 204 -0,204 
487 67,000 92,000 0,0 -o. 2 70 0,270 
981'1 70,CCO 88. ono o.o -0,569 0,569 
"eq 70,000 85.000 o.o -0,860 o. 850 
990 74 ,1"00 79 • C 00 n.o -l, 103 1,103 
Q9l 74,000 76,090 0. () -t.15Q 1,159 
992 77,000 70,000 0,0 -0.943 0,<,43 
993 eo.ooo 63 • QQO (1. 0 -0,189 0, 189 
994 85,".lOO 52.000 a .. o 1,914 -1,914 
99':> 6"'<, 000 99,000 0 .o 0,366 -o, 366 
996 68,000 '38,000 0,0 -0.661 0 .661 
997 74,000 74,000 o.o -1.102 1 • 1-0 2 
q9e 84,000 52,000 o.o 2,278 -2,278 
q.99 79,00() 62.00;) o.o 0,224 -0,224 
1 VO Q 62,000 99.!')00 o.o 0.35g -o • 359 
IO O l 156, '.lOO 91.000 ),0 -0,417 (),417 
I Ml 2 7 0, l'lOO 92.00') 0,0 -1,070 I, 070 
3,.. 1 
TABLE -- 21 CONT INVED 
l>J! NT FOINT LOCATION {NPVT SVRFACE SUFFACE 
NO. X-CODR fl Y-COORD Z-VAUJI" VALUE RE~ !DUAL 
100-3 74,000 72.000 o.o -o • 958 o.~s11 
l 'JOLL 78.000 63,000 o.o 0, 151 -0,151 
!005 84,000 50, oco 0 .t') 3.178 -3.178 
P06 <.1 .coo 99.000 14 .oo 0 0.356 13,644 
t 00 7 63,000 93.00'.l 14,000 -0,27:;! 14,273 
!OOB 66,000 89,000 14,000 -0 .629 14 .€ 29 
1009 t 7 • 00 :') 84.000 14,000 -1,014 15.014 
1 'll f) 70,000 80 .ooo 14,000 -1,142 15,142 
10 I I 71,000 75,0fcO 14,000 -1,049 15,049 
to I? 74, O'JO 70.000 14,001} -0,71<l 14, 71 9 
1013 75,000 65,000 14,000 0, I 70 13,830 
I;)!'• 78,0'JO 61,000 14,0C'.l 0,725 13,275 
IO t 5 79. ".JOO 57,()0:) 14,000 1 • 904 12, 096 
t".) 1 6 E:.:l.00!') 51 • 0'.10 14. 00 0 3, 121 10, (l79 
10 17 83,000 49,0'.)-0 14,00') 4,129 ~.B71 
101'3 80,000 53.00') o.o 3,365 -3,365 
10 l 9 80,000 51. 000 0,0 4,416 -4.416 
1020 7<?.(}!"10 53.00'J o.o 3,769 -3.76<:; 
102 ! ec.ooo 50,0')0 c.o 4.Q8\ -4. 9 "! I 
1022 Bl.00("! 52.00{) o.o 3.45g -3.459 
I 1'12 3 78,000 54,000 o.o ~.649 -.'3.649 
1024 79.000 56,000 o.o 2 .32 7 -2.3?7 
102 5 76 ,00•'.l SR.001) o.o 2.423 -2.423 
1026 77,C".J() 61,000 o.o C ,959 -c.;59 
1()27 74 • 000 63.ono 0, 0 0.982 -c • 932 
102 8 74,000 67,()00 Cl • 0 -0,160 0,160 
1•)29 71.001') 69.ilOO c.o -o, 180 0, 180 
IO 3 'l 72, '.lO.'.J 72,00:) 0,0 -o. a 19 0.'919 
10 31 t:£.000 73. 00') C .O -0 • 5q4 o.694 
l () 32 70,000 7-6.0r)O c.o -l.C70 1.C-70 
103.3 67.C00 77 .oo 1 0. ') -0.991 0.991 
1034 t>3,)00 Rt.1'0'J o.o -1,12.3 1,123 
1035 64,'J()!') 83,1"00 0.0 -t.046 I, 046 
t 1136 c5,0ro 87.000 (). 0 -o, ~ ,4 0 • 814 
1)37 c2,0o·o 87,00') o.o -0.€5.3 c.e53 
l •)3>:t 63 .oo 0 ,it ,000 o.o -0.490 0.490 
I IJ 39 co,ooo 91,000 (). 0 -0, 51 7 Oe5I7 
10 4~ €?.000 95.00\1 o.o -0.066 0,066 
IO 41 57,CCO ;5. 00 0 /J .o -o. 083 O.C83 
1';4?. 60.0(",!} ()A.ODO o.o ,.25¢ -0.250 
1')43 54 • D 00 99,0fJO (). 0 0,406 -0.406 
1044 57 • 000 IC·2,000 o.o 0,670 -o. 6 70 
1045 !:~.ooo 1 02, oc 0 0 • 0 0.769 -0.769 
104!..> 54.COO 1C7,000 (). 0 I , 095 -1,')95 
104 7 69,000 53.0()0 o.o 0,368 -0.368 
104 8 <;1).0".JO so .on0 c.o (\.927 -0.927 
1049 91 .coo 57, 0()0 o.o -0.691 o.691 
1050 <;4,'100 52,000 o.o -l),4b8 0.488 
1051 <;7,01)0 46 • oc D o.o -o, 11 5 0,115 
10 52 100,000 40.000 0. ') o.315 •0,315 
1 ('-53 1 04 .".'JOO 14.0CO C,. 0 0.313 -0.373 
1 D 54. <;2.000 55, 00 Cl o.o -o .584 o.584 
10 55 9:3, 00 1) 5~.(H!,J o.o -0.465 0.4-CS 
l".l 5 6 S6 • 000 46,00'l (: .o 0, It 5 -0.165 
1057 101'.000 3 9, 0(\ 'l 0,0 o. 591 -0,591 
1058 1 Q_,, 000 33,000 o.o 1 • 1 84 -1.1.34 
1059 s;o.oao 57.9{'0 c.o -C,578 o.578 
l;J 5-,:) <;2.000 53.00".> 0,0 -0.290 o. 290 
1061 <;6,000 45,000 0 .o ').,.oq -0.409 
1062 9<),000 1q.00, o.o I , 01 0 -1 • 01 0 
1('63 1 o:i .ooo 32,0011 (' • 0 1 • 508 •l,568 
1064 so.coo 56. re o o.o -0 ,439 0,439 
1165 -93.00f\ 49 •. (''){) o.o o •. 309 -0,3C9 
3~2 
TA8LE -- 21 CDNTtNUED 
PD! "J T f: 0 I NT L OCAT I C"J l 1'.'PUT SU"lFACE SUFFACE 
NO. X-CCCRO Y-C'JO'°':> Z-VALUE VAL tJt RE~lCUAL 
tC66 s;.n .'JOO 43.000 o.o o. 976 - 0, 9 76 
1()67 ~q • O(H) 37.000 0. () 1,712 -1.712 
J '168 1<.12.000 31.00() 0.0 2.572 -2.572 
106{) 1()5.0QO 32,001) o.o 0,548 -0.548 
10 70 108.000 28,000 c.o 0.477 -o .4 77 
I" 71 112.noo ~3.00'J o.o 0.44-8 -0.448 
1072 90.00-0 54.000 o.o -0.087 O.C87 
!:l73 91 • 00 '.) 50.0('-~ ". 0 o.c21 -0.621 
!074 g2.ooo 50.00'.'l () • 0 o.338 -0,318 
10 ff;) 92,0C.'J 4 7 .oo 0 (!. 0 1. 200 -1,200 
l 070 94. noo 4Se000 0 ,() 1, II 0 -1,110 
1077 ss.ooo 41,000 0,0 2,115 -2,115 
!()7'1 97 .C""0 40.0C0 0,0 1.559 .. t.559 
!C79 S7,00•? 16.00) lj • 0 3.220 -3.22C 
J c)'lO lf;0.000 34.00·J 0,0 2.399 -2,399 
Fli!! 100.000 30,00') o.o 4. 371 -4.371 
1')82 102,100 10,000 :) • 0 3.050 -3,::>50 
1')8 3 102.C'lO 27.0(lf) 0,0 4.677 -4,677 
1064 1cs.ooo ?6.000 0 .o 3. 161 -3,161 
1085 105.000 23,000 C,. 0 4.956 -4.<;56 
1086 106 .ooo 24.00'.J 0,0 3,610 -3,610 
1037 109.000 22,000 o .• J) 2.7'::13 -2.753 
1(~ 83 1oq.ooo 21 .c,JO o.o 3.357 -3,367 
lOf\9 1(4,00J 31 .000 c .. o 1.4;>4 - 1. 4 :'?4 
lt)90 107.~00 27.0('() f·. 0 1. 425 -1,425 
to 'l I 112,CHlO 22.0.'.)0 0,0 ·'.), q22 -0,922 
1"9 2 104.-~oo 30,000 o.o 1,840 -l,'340 
1193 1 06 • no(\ 27,:)()') o.o 2,015 -2,015 
1094 111.:,00 22,0'.)0 0,0 1,498 -1,49.'l 
!09"i 1 l'l,CO'l 21.0(:t) o.o 2.693 -2,693 
11;95 1 1 2 • 00-0 19.'JOC) c.~ 2. 64 7 -2. 64 7 
1(' 9 7 114.CO!'.') 19.oc,, o.o l • 4 19 -1,419 
1098 113.000 20.0'lO 0,0 I, 41 8 -1,418 
1 {JQ~ 115.0'JO 19.000 0,0 C.9':SC -0,360 
110 0 117,0!)0 lfl.000 0,0 0,387 -0.3'17 
11('·1 11 s.rn!"'.t 20.000 0,0 0,327 -0,327 
11 () " 124.000 ]].(IQ') o.o 0.4]() -0.430 
11 O 3 120.coo 14,0(')') o.o 1 • 4C3 -1,463 
11 ('14 1~c.ono 16.000 0,0 0.1~6 -0,136 
1105 105.ooi, 22.c('~ 1).0 5,631 -5.631 
1106 1 C9.COO 20 .oco C,. 0 4,028 -4.028 
II<'.,. 11?,1)0".) 18,000 c.o 3.330 -3,330 
11 Q,q 118.000 17.f'CO c.o 0 • 4 70 -C,470 
11 09 l !c',000 17,000 o.o 3. 3,;, I -3.381 
11 10 114.000 1s.ocu o.o 4.280 -4,280 
1 I l I 117.cno 10,00:) o.o 1. 630 -1,f.:3(' 
11 1? 118,'lCO I 4,000 0 .o 2.543 -2.548 
11 I 3 I 06,000 :?,1.0-00 o.o 5.563 -5.563 
11 14 !C9,')0') 19,0"0 C,O 4. 738 -4,738 
11 15 111.000 1s.-noo o.o 4.023 -4,023 
11 l 6 110.coo I 7 • 00 0 o.o 5,536 -5.5~6 
11 1 7 IC6.000 I 9, 00 'l 0,0 7,074 -7,074 
l I I il 1C7.C01' 18.0(H) 0,0 7,075 -7,075 
11 I 9 112.0C<'.') 15 • 00 0 o.o 5. 727 -5,727 
11 2 0 llfl,0()0 13,000 o.o 3,389 -3.3M9 
1121 124,01'0 12,000 0 .o 1 • 1 5-g -1. 159 
1122 124.000 1 1 • no o o.o 1.977 -1,977 
11 2 J 120.coo 12,0!'.'0 o.o 3,104 -3,104 
1124 122.000 I I • 00 0 25 .Or'O 2.935 ~2.065 
11 25 120.000 11,00.'\ 25.0)0 4.051 20.'949 
1126 llG,000 11,000 lo,O!JO 4.666 11. 334 
1127 117.f:00 11 • 00 0 16,000 5.9Q6 10,004 
11;,P, 114,0(1!) 12,0')J 26,000 7. 12 3 18. 877 
3,;c-1 
TABLE -- 21 CONTINUED 
p,JI NT PCINT LOCATION INPUT SURF" ACE SU !'FACE 
NO, X-C CO'<D Y-COORO Z-VALUE VALUE ><E ~ I DUAL 
I J 29 114.000 l'.3.000 o.o 6. I 04 -6.104 
1130 119.COO 12.-n-00 C ,0 .J.689 -~ .6/:)q 
1131 117.00') 13.000 o.o 4,018 -4,018 
1112 I 09,()0'l 13,000 o.o 10.098 -10,098 
1133 112,000 12.000 o.o 8.692 --8.692 
1134 113,000 13.000 34.0o,, 6,858 f7.142 
1135 1oe.ooo 15,000 34 .0()() 8.922 es. a 78 
1136 111,000 13,000 34, 0£' :J 8,439 ;2!:.561 
1137 113,000 14 ,000 0.0 5.890 -s. 890 
11 3,g !C8,QOO 13,00'l 0,0 10,949 -10,949 
1139 106.000 1 4, oc 0 ti• 0 11, 628 -11,<i?.8 
1140 104,'JOO 15,000 0,0 12.365 -12.365 
1141 103,000 15,000 0,0 13,239 -13,239 
1142 I 00,000 18. 00 0 o.o 13.063 -13,063 
11 4 :'! 110.000 15,0()'l c.o 7,281 -7.2,H 
1144 1C7,000 17,0·)0 o.o 7. 924 -7,924 
1145 104,)00 18,'lOO 0 .o 9.583 -9,583 
11 46 1oc.aoo 22.000 o.o 9. 720 -.c;.720 
11 4 7 cs.coo 49,000 0,0 3,. 22~ -J,223 
114R E6,('00 46.0CO 0,0 4,262 -4.262. 
1149 88.000 S?. O•JO o.o o. 927 -0,927 
1 I 50 90,0('0 48.0GO 0,0 1,595 -1.595 
11 51 88,1'.00 46,000 0,0 3.282 ... 3 .2 ,92 
11 b2 87,000 50,00') c.o 1 • .;70 -1.g71) 
11 53 €5,000 ~0.0VO 0,0 2,356 -2.356 
1 l 5 '< B7.00C t+,6 • Ot··~ c.o 3.71';4 -3. 764 
1155 84.()00 4q.ooei 15,000 4 .!87 IC, 313 
115 n 86. noo 44,00·) 15-·'.})0 s. 37('\ <;, <'.:30 
11 57 91 ,000 48.000 o.o 1,229 - lo 229 
1150 <;;4. con 42,000 0 .,Q 2,190 -2 • 1 70 
1159 <;;,; ,O<'O 37.000 c.o 3,328 -~.3.28 
1160 <;9,000 31.000 0,0 4.503 -4,503 
l161 1 c3 .oon ?5,0CJ o.o 5.165 -e:.165 
116? so.nr::n 4 7, 00 'l 0,0 t.969 -1. 969 
116, 89,000 45.0f'.-,'j 0,0 3,275 -3.275 
11 64 93 .M)O 42.0CD o.o 2, 671 -2, 671 
1165 91 • (':0 0 4C.C(':'J 0 • (1 4,732 -4.732 
11 n6 <;;s.r-oo 38,000 0,0 3. 425 -3.425 
l 167 93 .')00 '16.0'?0 0,0 s. 726 -5.726 
I 16 '3 S7.C0') 34.000 o.o 4,215 -4,215 
116 o 96,'JOO 31.0('<,) 0,0 6.640 -€.f40 
11 70 1co.ooo 27.00'.) 0 ,0 6 .1 60 -€,160 
11 7 l <;9.r!OO 26,0tO o.o 7,608 -7.608 
11 7? 103,000 23.00') o.o 6,499 -€,499 
11 71 101,000 23. 000 o.o 8,119 -8.119 
117 1+- 1C5.00Q 21 , 00 0 o.o r.,346 -c,346 
117 5 BB.COO 45,000 0,0 3 • 768 -2.7.68 
11 76 90.000 39, 00 G 0,0 5,912 -5.912 
11 7 7 94,000 34,l'HlO 0,0 6.232 -6. 2 32 
11 7 '3 '.5,000 31,000 0,0 7.387 -7.387 
11 79 98,0()0 ?6, 00 0 0,0 8.416 -E.416 
1180 lC.3,000 20.000 (l .o 8,761 -e.761 
11 81 es.ooo 43 • 00 0 o.o 4,818 -4.eta 
11 Be:> 90.000 :18.0•)0 o.o 6,515 -6.515 
1183 <;:~.ooc :n. 000 0,0 - 7.57-g -7 .579 
11 'l4 <;6,C'lO 27,000 0,0 9,335 -<;.335 
11 85 99,!)00 23,000 0 .o Q. 7Q6 -<;,796 
11 86 87,COO 1 ... 4.oco 0,0 4,818 -4 • 81 8 
11 8 7 90.000 37.000 0,0 7,139 - 7, l 39 
11 f',S S3.000 :q • 0-GO o.o B.920 -8,920 
11 89 C.7 .001' 24,000 0,0 I 0, 726 - 10,726 
119 0 101,000 19.000 o.o 11,316 -11,.316 
11 9 I 106,COO 16.0CO 0,0 '-'• 670 -9.670 
lti4 
TAP.LE -- 21 CONT I NUED 
F'J!'lT FOi NT LOCATION l NP UT SURFACE SUf'FACE 
NO. )(-COOP!) v-coo:;,n l.-V AUJE VALUE RE~ ICUAL 
11 92 f:6 • 01"\0 43.00,1 34 • or t) 5.-960 ~8.040 
119"3 88.000 19.00-1 34.000 7. 204 ~6 .. 796 
1194 91 .Cl)') 33 • 000 34. o O ,1 9,072 S:4.92~ 
1195 ss • ')0() 26,00') 34.000 I0,8<l7 ~3.t03 
11"'6 100,')()() l 9. 000 3A e00i) 12 • 188 21.812 
1197 106.000 15,00') 34.000 10,626 23.374 
11 9:1 8?,000 50,000 0,0 4.05 7 -4,057 
1199 81,000 49,000 0,0 5.082 -5,032 
., 1200 82,01'0 46,00') o.o 6,378 -6, 378 
12" 1 84,000 46 • 00 0 o.o s.299 ... 5.299 
1202 84. ()')') 42,(H)() o.o 7,802 -7.802 
12 03 86,000 42.000 o.o 6,572 -6,572 
1204 e,.oro 40.oro o.o 8.515 -8,515 
1?05 67,.()~f') .39, 000 o.o 7e8C5 -7,865 
1206 R7.000 36, :JOO 0 .o 9,928 -<;, 92 8 
1207 90,000 :l3,0('0 o.o 9. 830 -c;, 83 0 
l :' OR 89,000 32 .oc 0 C'. 0 11,319 -11,319 
l 2C'9 92 • 01){"\ 27.C::)() 0,0 12,637 -12.637 
1?10 92,000 3C.,OC·O c.o 1 :}, 413 -10.413 
1211 G5,. 000 25.000 C .. o 11,654 -11.654 
1212 <;;5,000 22 • 00 0 o.o 14.0J.3 -14.013 
1213 97 • 000 2?, .oo-, c.o 12.298 -12,298 
1211+ S7,000 20,000 o.o 13,942 - 13,912 
1215 gs.coo 19.l)O'l o.o 13. 928 -13.928 
1216 '!R,0('0 120.oon o.o o. 776 -0,776 
1217 36.000 119.000 o.o o. 777 -0.777 
1218 39. :>oo 115,00·J ('. 0 1.416 -1.416 
1219 41,()()0 116,•)0i) e.o 1,393 -1. 393 
1220 43,0(10 113.000 o.o 1. 549 -1,549 
12 21 41 , 00 0 113,000 G ,'1 1. 546 -1.S46 
1222 44,000 111,00·'.l o.o 1. 546 -1.546 
1223 3~ .ooo 118.00'.l o.o 0.588 -0.588 
1224 36.000 118. O,~ 0 0,0 0,928 -0.928 
l'.~25 35.00!') 115,0(J'l o ._n 1 • 1 8!1 -1. 180 
12 2 6 39.000 114,000 0 ,0 1 • 4 71 -1,471 
1227 38.00-0 112 •. 100 o.o 1,494 -t.4',4 
122 8 43,000 111,')0() 0,0 1,557 -1,557 
1229 40,0()() 111,0'l() 0,0 1.546 -1,546 
12' 30 32,0C) 1 17,000 c.o 0,6C7 -C.607 
12:n 2 7. coo 11 7.01)0 0 .o -0.295 C. 29 f.5 
12 3l' 31 .ooo 1 I 4, 00 ') o.o 0.8-6f'1 -C.860 
1 2'l3 35.CC'O 114.000 (!. 0 I, 256 - l , 256 
12 34 35.'J!':0 111.coo o.o 1,369 -1.369 
1235 4C.l'.",0:J: ll'l,00•1 0 , 0 1 • 527 -1.~27 
1236 46,')00 110.C--n'() D .O I , 4A 7 -1,487 
1237 48,000 I 'l 7. oc O c,.o 1. 298 -1.298 
1 "3, 51 • 00 0 103,000 0,0 0,892 -C.892 
12-39 54. 000 98 • ()(' 0 o.o 0.291 -0,291 
12 4') 57.,j(\l) 94.001) o.o -0,195 0.195 
1241 1':C,000 90,000 0,0 -0.612 0,612 
1242 (2.'lOO 86,000 o. f) -o. <;13 C, 'ii 3 
l?. 4.3 63 .ooo 84. oo n 0,0 -1,007 1, 0)7 
1244 60,COO B6 • 00'1 c.n -0,884 0,884 
1245 56.CO:) 90 • 00 0 o.o -0,569 (),569 
1246 ~2 .. 000 94.001) 0,0 -c, 128 0,128 
1247 49,00') <l7,000 o.o 0,261 -0,261 
1243 46, 00') 100,001) (). 0 0,665 -0.6f)5 
1249 50,0CO l 0() • oc 1 0,0 G.590 -o. 5')0 
12 5'.' 42,0CO 104.000 0,0 I, 145 - I• 145 
1? 51 46,COO 104.0D:J 0,0 I• 096 - I, 096 
1252 38 .-flOO l'l8.CCO c.o 1.41q -1,419 
1253 ;>6,000 t 1 7 • :)(I 0 c.o -0.5?1 0.521 
] _::>514 24, .')Q 0 116.00~ 0,0 -0.727 0,727 
.'.!85 
T.t;BLE -- 21 CONTINUE!) 
e''l!NT !"(! NT Le'.KAfTON lNPvT SURF ACE SU~FACE 
NO. X-CCORD Y-CCOR') Z-V.t;LU': VALUF RESICUAL 
1~55 f7.000 114.000 C, • 0 0.290 -0.290 
,, 12:l'-, 3 i. ono 114.'lOO o.o ().732 -0.732 ·,. l ;:> 57 31.000 111.000 o.o 1 • C8 l -1.081 
1253 34. oro 111.000 0. /) 1•309 -1.309 
125g 3 7 • oco 11 0 • 0C D o.o 1 • 456 -1.4?6 
1260 38.000 11,;i.oon o.o 1 • 4(; 1 -1 • 461 
1261 3 7. 000 I '.J8 .ooo o.o l • 3<:, 7 -t .397 
l 2t' 2 41,0()0 104.000 o.o 1 • 151 -1.151 
1!63 45,COO 1'.JC,GOO c.o o. 683 -C.61.:L3 
1264 49.000 96 • oc ') 0,0 0 o l 49 -o. 149 
1265 !:3.000 92.0IJO 0,0 -0,342 0 • ,142 
1266 57.000 89.')/)() (\. 0 -0.661 C, 661 
1267 cl. 'lCO 85.00'.) 0,0 -0.94t1 0.940 
1268 f3,0CO 'l3 ,Ol''l 0,0 -1.026 1,026 
1269 1'5.0CO BO.COO 0 .o -1,058 1,058 
1270 67,000 76,COO o.o -0,906 o. 906 
12? I 64, JO a 7A.noo 0,0 -D.893 0,893 
I 27 2 6C,CCO 81,000 o.o -0,861 ·o.a61 
1?7_":\ 56.0('0 '3':> .ooo (;. 0 -0.773 C,773 
1?74 52.000 91.C•OO C .o -o. 466 0,466 
1275 4".1.<HJO 97 • (!(: 1 ) 0.0 o. 351 -0.351 
1276 3R.on~ 1()4.00".1 o.o 1.153 -1.153 
1277 31.000 !OCJ,000 0,0 1,263 -1,263 
I? 7 ii 23,000 115,0[lQ o.o -o. 678 0.678 
1?79 2(l.('l(',"l 111,00('1 o.o ().794 -0.794 
1280 22.000 107,COO 0 .o I• I 95 -1 • 1 ·'")5 
1281 25,000 115,IJOO O.Q -o • 263 0.263 
1282 21.,:,01 l!D.00".l 0,0 1 • 12 l -1.121 
1283 3 5, O'lO 105,'.)00 ('. 0 1.19" -1.198 
1284 4C.OOO 100,JOO C .O c,.766 -0.766 
1285 45.()00 95 • oc Q o.o o. 149 ... 0 .1 49 
1286 5 C. C"OO Q0.00~ c.o -o. '.M6 ('). 396, 
1287 E5.000 B5.0·'10 o.o -0.726 0.726 
12 3 'l 6t::'."i10 80,00() o.c -Q.795 00795 
12 'l9 65 • 000 76,00CJ 0,0 -o • 756 0,756 
129!) t8.')00 74,0(11') o.o -0,748 0 • 748 
1 ~ 'Jl 70.Q(",~ 71 .noo o.o -0.464 0,464 
1?9? f5 • 00 0 74,000 o.o -0.453 0 .4'.'53 
1,2q3 34.0)0 103 ,or 1 0,0 I • 'J 68 -1. 068 
1294 37.C·OO 100.000 c- • 0 0.815 -0.915 
1295 42, .100 95. oc) c,. 0 0, 245 -0,?.45 
l ~96 47,000 90 ,/)'.)"I 0,0 -0.?.71 0,271 
12"7 e'.? • OC'l 94.00!) 0,0 -0 .. 527 o.527 
1298 57.nco AO.ODO o.o -o. 573 C,573 
1299 61,000 76,000 C .o -o. 378 0.378 
1300 64oOCO 75 • f)nC 0,0 -C.520 0 ,52'.l 
13'1 I 6~.:JC,0 78,CO() o.o -0,586 0,586 
1302 ~,.000 85 • 00 0 o.o -0.623 OoE23 
130 3 5? .000 86.000 0,0 -o.583 C.583 
1304 33.000 106.()CO o.o I• 203 -1,2:)3 
130 5 ::;s .ooo 101.000 o.o o.sao -0.890 
I :l O 6 43 .OP!) 96,000 o.o Oo3CI -0.301 
I "307 48.000 90.000 0,0 -0.315 0,315 
1305 fl .cco 67,000 o.o -{').531 o. 5:ll 
1309 .JI .000 1".l6,000 o.o I , 1 46 -1,146 
131'.1 35.0':"CI: 101,0C'O 0,0 o.925 -0.925 
1311 41.00Q 95,('00 o.o 0,2/ll -c .. 231 
1112 48.COO 87 • 000 0,0 -0,371 0,371 
131 1 55.000 l'l0.0·'.)/) 0,0 -0.406 0.406 
1114 6 0 • co I') 76.000 o.o -o • 271 0,271 
13 15 32.(';00 104,0CO o.o 1. 11)8 -l .t::18 
1 ':11 6 35 • 000 100.ooc C • 0 ').85'.l -o,es:i 
1317 40.COO 94. oon C, "Q '.). 251 -a. 251 
386 
TA ClL E -- 21 CONTI"lUED 
P'.1IN T f''.1I"IT LOCATION INPUT SURF ACE SU f'FAC:O 
NC. ><-CCCPO Y-COO!'<D Z-VAL•JF VALUE ><E ~ !DUAL 
131 B 46.0('0 '38.000 0,0 -!l,260 () • 260 
! 31 9 s2.ooo 82.000 o.n -0.381 0.381 
tJ 2') 56.')00 78,<'lO? c.o -0.205 0. 205 
l .:1,? 1 ">0. ()()() 75.0t')') (i. 0 -fl.072 c. 072 
1 ?:22 c:1.0cn 75.CC') c.o -0.414 0,414 
1323 29.~0') 108.000 o.o 1,047 -1.047 
1124 32 .ooo !03,C:On o.n !,C67 -1. 067 
1325 .37.COO 97,00'1 0 .o 0,577 -C,577 
!"'12 6 42.001) 91.000 c-. 0 0.012 -0.012 
1327 48.000 as .ou,1 o.o -0.310 0.310 
. ~ 1328 e4.o .. ,o 79.0CO o.o -0 • 1 7 () 0 .170 
1 
1329 60.('00 74 .o,,o o.o o. 156 -0.156 
l.'3 30 <:4. IJOC 73 • oco (;. 0 -0 • I 35 0.135 
l 3 31 67 .cc.o 7l.OO!J o.o -o. 3 O I (I. 301 
132'2 6:l • 00') 7? .aoo o.o 0.244 -0.244 
13:, 3 se.coo 75. Q(ll) o.o 0,177 -0.177 
I :13 4 !:;2 .000 80.000 o.o -0.134 o. 134 
t ~~5 47.000 'l6.00/l o.o -0.?85 0.2'15 
1336 43.000 9(; • ,J(' 0 o.o -o. 070 0.010 
I ·,3 7 3'l.000 94.0C'O C • !) 0.297 -o .297 
l ::!38 35.Ct)O 138.000 o.o 0 • 718 -0.718 
L130 31 .000 1 04 • OCH) o.o 1.101 -1.101 
l 3 40 ?8,000 1('9.000 '.).0 0.940 -0.940 
1341 ts. or o 71.0:,0 o.o -0.216 0 .21 6 
1 ~ 4? 7C.OOO 69,0i"O c.o -C.034 0,034 
1"!43 E5.00!J 71,1)/)') c.o C • 2 ! l -0.211 
1344 66,000 ':>9.000 r.o r.623 -o. €?3 
1 cl45 n .coo 71,00,) o.c o.es2 -o.e52 
1346 60.0')0 73 • 0{)•:) c.o o. 414 -0.414 
l ,4 7 56 • CC? 74,000 c.o C • 704 -C,704 
[348 55,l)QQ 77.000 c.o o. 0".12 -0.092 
1149 51.CO".l 79.0~0 o.o ~.132 -0.132 
135() 50.coo 82 • coo o.o -0 • 21 R 0.21s 
1351 47.()QQ "lJ.000 o.o -O.C75 o. C75 
1352 45 • '.>00 87.nCO c.o -o • 184 0.184 
t:l5.3 01.000 s9.ncc o.o 0.048 -0.048 
1354 40,0CO '92.0,'10 Ci • 0 o. 153 -0.1S3 
1355 €4.CCO 56.0(',0 0 .o O.Rl4 -C.314 
135'6 37.COO 94.000 (). 0 0,401 ·C,401 
!,57 32.000 lcl2.00C> c.o 1. 023 "'1•~23 
1"158 11.oco 6 8 • O'.l 0 C-. 0 0 • 05 9 -0.059 
l'll59 7n.oc0 67.0GC o.o 0 • 51 I -o. 511 
1360 t 1. 00 0 67. 000 c.o I .O 97 -1. 09 7 
1361 64 .coo ",9,000 o.o C. S85 -C,S85 
l ~62 6C • 000 71.Q-1-0 C .o 1.018 -1.018 
1:163 !:'5.0CO 74.0VC ('. 0 o.845 -0,845 
1304 50 .<)~0 79.000 0 .. 0 c.236 -0.236 
1365 45.!')00 'l4 • 000 0 .o -c. 009 0.009 
136', 41.0()0 88 • 000 o.o o.OM, -0,066 
1367 37.(H)O 93.000 {' • 0 0 ,364 -0.364 
1:168 34.~t'lO 98 • 00 0 c.o 0 • 756 -0.756 
1369 29.000 1C6.0()1'1 o.o 1.caa - I, C 88 
1 :'170 72.noc 6 • 00 0 o.o -4.10<;! 4. 70 9 
1371 65.000 67.0(~f) o.o 1. 515 - I• 51 5 
137? 58.('00 71 • no o o.o 1,357 - I • 3'57 
L371 !:2:.ono 76.000 C • o o.685 -o • 6-~5 
1374 45.COO 8:3.000 o.o 0.098 .... Q., Qt;..A 
1175 4C.con As.coo o.o 0,143 -0.143 
1376 35,0GO CJ6.,0CO ::i. 0 0,603 -0.603 
1377 32 • (\QO 101.000 o.o 0.977 -o. 977 
1378 73,0!M 65 • .,c ') 0. () 0.54S -0.545 
1379 72.(:Cf) 64.C('·C o.o t.087 -1. 087 
1380 69 • ")(:<;) 65 • oc 0 c.o 1. 402 -1.402 
;;;7 
TABLE -- 21 CONTINUED 
pr) INT Fr I NT LOCAT!Or,, INPUT SURFACE SU FF ACE 
Nf"l. X-COQkf) v-conRo Z-VALUE VALUF RE5 IDUAL 
1 ~ 81 t4.000 67.000 0. 0 1.727 -t.727 
1182 ~8.nc(' 70.COO c.o l • 727 -l.727 
1:i1n e2 .nnc 75.0C"l o.o 0.962 -c. 962 
1~84 46.000 81.000 o.o o.2es -o.2a5 
1385 41 .too 86. 001 o.o 0 • 1 64 -o .164 
1 ~ .S 6 3 7 • oc 0 o:;2.000 o.o 0.339 -0.339 
1387 33.00C 98.000 0,0 o.eoo -c. 8'.lO 
1388 30.000 l Oil. OC 0 !) • 0 1.095 -1.095 
)' t38Q 74 • 0:)0 61.000 o.o 1,731 -1,731 
!3QQ 73.000 63, OC"'l 0,0 1. 216 -1,216 
13 91 71 , coo 62 • 00 0 o.o 2,129 -2.129 
1:92 e,.7.000 65,000 o.o 1,869 -1.869 
13<13 t.-5.(}0() 65,000 0,0 2.349 -2,349 
1394 60,.C()O 68.0CO 0,0 2,153 -2.153 
13()5 f:2.000 74.COIJ C,0 1. 2t5 -1.265 
1396 46.C'OO 80 .oc 0 o.o 0.459 -C.459 
1397 40.000 86, '.l 10 0,0 0,251 -0.251 
l 3('.>il .,6.000 92.0CO o.o 0.412 -C.41,? 
l '199 31,COO 101,00(l o.o I, 002 -1. 00 2 
14"0 75.C'OO 59.000 o.o 2,290 -2,290 
140 l 76 • ')00 56 • 000 o.o :t • 381 -3.381 
14 I) 2 7C.COO 59,0(I) C• .o 3.900 -3 .900 
1403 10 .noo 62.000 o.o 2,404 -?. , 404 
1404 c,.ooo 64,000 o.o 3.325 -3.325 
14. 0 5 61.000 67. oc 0 o.o 2.377 -2, 37 7 
1 4(16 l:56.C·.10 68 • OC- O o.o 2.951 -2,951 
1407 55,000 71 • oco o.o l • 863 -t.863 
1408 51 .ooo 73. ()()'.) o.o 1.745 -1. 745 
!4DQ 48 .()00 77,000 o.o 0 .909 -0.909 
14 IO 4-3.COC 81,0Q.) o.o 0, 5;37 -0,587 
141 I 40.000 85,000 o.o o. _}39 -0.)39 
1412 36.000 91,COO o.o IJ,411 -0,411 
1413 21.-~oo 100.rco o.o o.967 -o. 967 
1414 2 8 • 000 107.000 o.o 1.0.31 -1,031 
14 I 5 27.0CO 11 C • OL' 0 o.o o.785 -0,785 
141 6 77.0C'O 55 • 00 0 o.o 3,520 -3,520 
141 7 71 • 000 58.00J o.o 4,108 -4.108 
141 "i 63 .ooo ,s:,.oco o.o 3. -~44 -3, e,i4 
141 9 53 • 001 70.000 0,0 2.605 -2.6,)5 
142."'I 45.000 ?A.con c.o 1,005 -1.oos 
1421 41 .cro 8:J.('H::;I) o.o 0. 4 75 -C.475 
I+ 22 7-13.C".1C 5.11,0:JO o.o 4 • t '12 - 4 • l S.2 
142:J 55, o,H) 75.0(t".) 0. '.) a. se s -0,565 
1424 76.0CQ e:3.0J() 0,0 5.029 ·-5.029 
1425 71,llOO 56. CC<) c.o 5,267 -5.267 
1426 7-1";.('(,J 58.00'l 0.0 4.456 -4.4::i6 
1427 tn,ooo 59.0{'0 e.o 5.229 -5.~29 
142 :3 64 .. 000 62 , ()') 'l o.o 4.110 -4.110 
142'l t,C.000 64.000 0.0 4.080 -4,0'10 
143{\ !;5.C()O 68.0QO 0,0 3 • 143 -3,143 
1431 56.<'>0(\ 66.COO o.o 3. q.30 -.3.930 
1432 :::2.000 ,;q.nl")O o.o 3,216 -:3'.21-6 
I •+3 J sa.oco 72.0')!) 0. ') 2,261 -2,261 
1434 46. oo,) 76.000 o.o 1. 428 -1.42-9 
14:; 5 41 • C0 0 32_.00:n c.o o. <'>26 -J.t:26 
1, ... 16 3 7 • coo RO• 00 :J o.o n. 4-J4 -0.404 
1437 .? -3 • (H) IJ Qt) •0')0 c.o 0,719 -0,719 
! 43 'l 7C?.0~0 t,;2 • 0(; ') l'I. 0 4,305 -4.305 
1439 77,000 ~2.c:)-0 0,0 5.183 -~. t.13:J 
144/1 74.C!lO 54.0'00 o.o 5.278 ... 5.278 
11, 41 69 • i)OO 57.,no') (; .o 5.406 -5.406 
1442 (;2.0')0 61 .(H10 J.0 ~, • 2 54 -=.254 
1,:,4 ~ :;;4.r,00 6 7, o,, 0 0,0 :;, 81 8 -3,818 
3rl '9 
TAdLI: -- 21 CrJ~ITINUED 
PO! 'J T <=Cl NT LOCATION INPUT SURFACt SU~FACt': 
NG. x-cnnr::,:, Y-COt1RCl Z-VALUE VALUc' RE~!OUAL 
14 44 4"3.000 78.000 o.o t.236 -1,236 
1<'+.45 4e.ooo 72,000 I) .o 2.547 -2.547 
1446 3c,.000 ~4.no-:1 o.n (). 550 -0,550 
1447 35,000 91.0")f) 0 , 0 i).498 - o. 4·;ia 
l '+4 g 7Q,COO 51,000 3C, 0')0 4, llb 7 -£5.133 
1449 74, ·JOO 53 .0('.10 30.-0JO 5. 8,94 ~4.100 
145( cP .• noo 56.Cl)O 30,0()() 6,408 <[3,59:2 
1451 5 9 • r,,')O 62, ()f' 'I 3(,00/l 5,467 24,53J 
I 45i? 51.COQ 68.0•jO 30,000 3,855 €(;,145 
!'>53 43,:'JDIJ' 77,00·~ 30,000 1,503 eA,497 
14 Sit 3<1,('CIJ 33.000 30,000 a. 6f< s f9 • .312 
1455 3::,(\CO 90,000 30 ,00 'l 0,519 i:9,481 
1456 ao.ooo 4q,ooo 0,0 s. 572 -5,572 
1457 77,QCO 51 ,()Q() 0 .() 5,79!) -5,790 
1-''f 58 72,('00 e:,3,0CO o.o 6,7f)3 -6,763 
1459 65 • Of' f' 57,Qt,J o.n 6, 8'T3 -6.~33 
146l' !::q. C CO 61.01)') o.o 6.075 -5.075 
14 61 49,000 69,000 C • 0 3. 6Q4 -3.694 
1462 fi 1 .00 0 4 7 • co 0 o.o 6.290 -6.29(1 
1463 78 • ('!(}() 49.0C,() 0,0 6.570 -6,5?0 
!<>~A 72,COC> 52.Cf:0 c.o 7,4:36 -7,4"36 
1 #-65 64 • 000 57.000 0 , 0 7. 1 73 -7.173 
1466 ::,s .. oo:, 61.(F)O o.o 5. 8C6 -= .- 80f, 
1467 4-8.000 70.000 (, .o 3.380 -3.J~6 
14'o'3 44.".')f)') 75.0C-J c.o 1 • 9,18 -1.9g5 
1469 4CJ.COO 81 • (\ 0 1') o.o ,:-,. g 13 -ih-913 
14 70 E4.000 41 • OG 0 o .a 8,479 -8 .4 79 
14 71 82 ,'lO'l 45.0'J() o .. 0 7,017 -7,Ql7 
14 7? 81',000 47.000 o.o 6,824 -6,1'24 
1471 77,010 4-8. noo o.o 7. 749 -7.749 
1474 76 • ·100 4t:,OO) c.o q.70Q -<;.7C9 
14 7:, f,0.0(';{) 43 • 00 0 0 .l"l 9.57'6 -<;.576 
14 76 7C.J .!)Ci) 4 3 • .'.'){' f) o.o 10.183 -10.1;33 
1 4 7 7 78.000 42.0CO c .. o 11 , 5"19 -tt.5.39 
14 7 ~3 81,'JCO ]9.00!) o.o 1 1 , '399 - I l , il99 
14 79 86 • OC·O ~ 7. or '.) v .. o 9.q~Q -9,910 
14 FJ'I E5,000 ~9.l'~O 0,0 9.208 -Q.2')8 
141' l 82,"00 41 • ')(: 0 o.o Q,766 -<.::,766 
!482 54,0".>0 62 .110 ".'I o.o o. 611 -e.e11 
14f:!\ 3 !:2.COO 54 • :)C 0 o.o 5.805 -5 • 8(;,5 
; 
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A KEY FOR APPROXIMATING LARGE SCALE MINING 
PA!WC!TERS WITHOUT A MINING PLAN 
390 
A KEY FOR. APPROXIMATING LARGE SCALE MINING PAR.AMl!TERS 
WITHOUT A MINING PLAN 
This appendix describes a graphic means for approximating the 
large scale mining parameters of pit sequence, pit width, pit curvature 
and cutting pattern of a hypothetical mining area. These parameters 
control the generalized characteristics of a waste bank at a given 
location. If the large scale parameters are known, acme of the 
detailed characteristics of the waste bank and subsequent subsurface 
of the contoured area can be predicted using Appendix P. The two 
appendices combined illustrate some detailed interactions among the 
variables of strip mining. 
The use of the KEY to this appendix is baaed on the assumption 
that the geometry of the coal body (croplines, lease boundaries), slope 
of the surface, overburden thickness and dimensions of narrow and wide 
pits are known, The capabilities of the dragline (M!OT) must be known. 













Draw a map of the coal body (see Figure 104). If the crop line is 
not known, the line of 6m (20 foot) overburden thickness can be used. 
If the overburden is leas than 6m thick, the coal is usually of poor 
quality and not marketable. Draw the line of limiting overburden 
thickness, if applicable. Thia key assumes overburden thickness is 
principally controlled by topography. Draw an arrow in the down-
slope direction (toward thinner overburde,;)._. 
Locate the point of interest on the map (QS) in Figure 104). 
Determine the nearest point on the boundary directly downslope from 
the location ((!}in Figure 104). , 
Is the land directly outside the boundary on the downslope side of 
point(!} within the lease area? 
YES - go to SA 
NO - go to SB 
Draw a narrow initial pit parallel to the boundary line at point(!}. 
Label the pit number one. The waste bank of the initial pit is 
deposited on umnined ground outside the boundary. The pit may be 
extended in either direction if the axis of the pit remains reason-
ably perpendicular to the slope of the land. 
Go to 6A. 
Draw a zone inside the lease boundary with a width of a wide pit 
parallel to the boundary at point A • This is the zone which will 
receive the waste bank of the first pit, The zone may be extended 
in either direction if the axis of the zone remains raasonably 
perpendicular to the slope of the land. Go to 6B. 
Is the loeatioi:,. @ in the area just drawn? 
YES - Large scale parameters are: Initial pit, narrow pit, eurva-
-- ture as indicated on the map; cutting pattern will be pat-
ternless or box cutting; pit will be a solitary pit, single 
width if no further mining occurs. 
NO - Go to 7. 
Is the location @ in the area just drawn? 
YES - Area will not be mined but will have a waste bank deposited on 
-- it, No mining parameters are available for application in 
Appendix F. 
NO - Go to 7, 
Is the overburden thickness for the next pit (up slope) 
VERY THIN - Go to SA 
THIN - Go to SB 
nrnfK - Go to SC 
VERY THICK - Go to SD 
TOO THICK TO MINE - Go to 9E 
Side cutting probable; draw a wide pit parallel to the previous pit 
or 1:one. Number the pit ae,S_uentially, with the initial pit as num-
ber one, Is the location Q9 in the area just drawn? YES - Go to 
9A. NO - Go back to 7, -
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Front cutting probable; draw a narrow@it parallel to the previous 
pit as number one. Is the location X in the area just drawn? 
YES - Go to 9B. NO - Go back to 7. 
Front cutting; draws narrow pit parallel to the previous pit or 
zone. Number the pit sequentially, With the initial pit as number 
one. Is the location © in the area just drawn? YES - Go to 9C. 
NO - Go back to 7. 
If this is the initial pit, mining will probably not occur becausa 
the overburden is marginally too thick. Otherwise, front cutting 
with banching of the naxt pit occurs; draw a narrow pit parallel 
to the previous pit or zone. Draw another zone one-half the width 
of a narrow pit parallel to the pit jus,t drawn for the bench as 
shown in Figure 105 below: 
t -----------=_-_,..-....,-~---------Ji...Next pit ...... Bench _ 
"' 8- -------..::P.a!:iJ;.t~o~f_8~D~--------,.. .. 
Is Former pit 
Fig, 105. Position of Bench, 
Is the location @ within the pit just drawn? !!.§_ - Go to 9D, 
NO - Go back to 7. 
9A, Par11111eters are: 
1) Initial or sequential pit as numbered; final pit if no further 
mining possible; solitary pit, single width if initial pit and 
no further mining; solitary pit, double width if second pit and 
no further m1ning and wasta banks deposited on adjacent unmined 
ground. -
2) wide pit bottom 
3) pit curvature as indicated on map 
4) side cutting probable, but front cutting possible 
5) very thin overburden 
9B, Parameters are: 
1) Parameters of 9A 1) apply 
2) narrow pit bottom 
3) pit curvature as indicated on map 
4) front cutting; side cutting may be attempted around an outside 
curve 
5) thin overburden 
9C. Parameters are: 
1) Parameters of 9A 1) apply 
2) narrow pit bottom 
3) pit curvature as indicated on map 
4) front cutting only; the pattern of pits must be adjusted to 
avoid location of the pit around a fairly sharp inside curve. 
5) thick overburden 
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9D. Parameters are: 
1) Sequential pit as nl.llllbered; final pit if no further minins; if 
final pit, no bench for next pit will be excavated 
2) narrow pit bottom but wide pit top 
3) pit curvature as indicated on map; pattern of pits lllUSt be 
adjusted to avoid location ~f pit around a fairly sharp 
inside curve. 
4) front cutting, with benching 
5) very thick overburden 
9E. The location~ lies outside the coal body where the overburden 
is too thick to mine. The point will have surface and overburden 
disturbed only if a waste bank from the final pit is deposited on 
adjacent umnined ground. No parameters are available for applica-
tion in Appendix F. 
APPENDIX F 
KEY FOR PREDICTING THE CHARACT'ElUSTICS OF A WASTE 
BANK AT A GIVEN LOCATION 
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KEY FOR PREDICTING THE CFIARACTERISTICS OF A WASTE 
BANK AT A GIVEN LOCATION 
Sow to use this key 
To use this key, the large scale parameters of pit sequence, pit 
curvature, cutting patterns (With options), and overburden thickness 
must be kn.own at a given location. These parameters are either known 
from an established m:l.n:!.ng plan or approximated from Appendix E. Situ-
ations not described in this key are impossible or highly improbable. 
Other assumptions of this key include single coal seam produc-
tion, single dragline operation, and contouring by bulldozer. Many 
small scale variables, such as waste bank material source, cut within 
the cutting pattern, managerial input, mass wasting and operator 
variability can significantly modify the descriptions of this key. 
However, consideration of the effect of these variables is beyond 
the scope of this key, 
The key is alphabetically sequenced and the descriptions which 
follow are numerically sequenced. 
KEY 
The pit sequence at the given location is: 
The solitary pit {of single or double Width)---------------Go to A 
The pit is the initial pit of s sequence----------------~Go to B 
The pit is a sequential pit after the initial pit-~--------Go to C 
The pit is a final pit---------------------------------Go to D 
A. The pit is a solitary pit (of single or double Width) 
l. The pit is a solitary pit, single width and resembles an 
initial pit, waste banks deposited on one side~------Go to B 
2. The pit is a solitary pit, single Width, waste banks 
deposited on both sides on unmined ground-~--Description l.O 
3. The pit is a solitary pit, double Width, waste 
banks deposited on both aides on adjacen~ unmined 
ground---------------------------~-----Description 2.0 
B. The pit is the initial pit of a sequence, or a solitary 
pit with waste banks deposited on only one side 
L One boundary of the pit is an irregular 
cropline-~--~-~--------~-~----~-Description 3.0 
2. The pit has no cropline boundary; the outside 
boundary of the pit is the edge of a zone 
reserved to receive the waste bank-~--------Description 4,0 
C. Sequential pits after the initial pit-~---------Description 5.0 






Solitary pit, single width, ·waste banks deposited on both sides on 
unmined ground. 
Mining situation: Rarely is the coal body only wide enough for a 
single pass of the dragline. Areas on both sides of the pit 
must be available for deposition of waste banks. 
Specific situations: 
Very thin and thin overburden 
Thick overburden • • 
Very thick overburden ••• 
Very thin and thin overburden 
• • 





Cutting pattern: Side or front cutting (very thin overburden), 
front cutting (thin overburden) 
Length of move: long 
Bank type: 
Straight pit: Type "A" or "AB" if level contouring anticipated; 
otherwise Type "C" with no or low overlap of bases. 
Inside curve: Type "AB" or "BA" if level contouring anticipated; 
otherwise Type "C" with low to moderate overlap of bases, 
Outside curve: Type "A" or "AB" if level contouring anticipated; 
otherwise Type "C" with no or low overlap of bases. 
Mass wasting probability: low 
Contouring: level contouring most probable because pit is single 
and narrow (unless side cutting used), Non-level contouring is 
done when Type "C" banks are produced. 
Figures: 106., 107, 108 
Comments: In this situation, the banks are very small because the 
thin overburden produces low volumes of waste bank material and 
the material is divided between t""l sets of banks. The situation 
is conducive to level contouring and the use of dragline or scraper 
to assist in the filling of the pit, 
Thick overburden 
Cutting pattern: box cutting 
Straight pit waste bank material volumes: moderate to high 
Length of move: short 
Rank type: • 
Straight pit: Type "AB" or "BA" if level contouring anticipated; 
otherwise Type "C" with low to moderate overlap of bases. 
Inside curve: Type "B" to "BA" if level contouring anticipated; 
otherwise Type "C" with low to moderate overlap of bases. 
Outside curve: Type "AB" to "BA" if level contouring anticipated; 
otherwise Type "C" with no or low overlap. 
Mass wasting probability: low 
Contouring: level contouring is probable because pit is single and 






Figures; 106, 107, 108 
Comments: In this situation the banks are small because the waste 
bank material is divided between two sets of banks. The key cut 
and front cut materials are deposited in the nearest bank. Ne 
rehandling is necessary. The situation is conducive to level con-
touring and the use of dragline and scraper to assist in filling 
the pit. 
Very thick overburden 
Cutting pattern: box cutting 
Straight pit waste bank ma~erial volumes: high 
Length of move: short 
Bank type: 
Straight pit: Type "BA" to "B" if level contouring anticipated; 
otherwise Type "C" with high overlap of bases. 
Inside curve: Type "B" if level contouring anticipated; other-
wise Type "c" with high overlap of bases and possible blend-
ing of banks. Some rehandling of material to outside of 
curve may be necessary. 
Outside curve: Type "BA" to "B" if level contouring anticipated; 
otherwisa Type "C" with moderate to high overlap of bases. 
Mass wasting probability: low: moderate to high around inside curves. 
Contouring: Lavel contouring probable because the pit is single and 
narrow. Non-level contouring is done when Type "C" banks are 
produced. 
Figures: 106, 107, 108 
Comments: Th.e situation is highly restricted and demands the total 
capability of the dragline. The thickness of overburden which can 
be excavated without assistance is limited by the capabilities of 
the dragline, The situation is conducive to level contouring and 
the use of dragline end scraper to assist in filling the pit. 
Solitary pit, double width, waste banks deposited on both s~ 
on unm:l.ned ground 
Mining situation: Two parallel pits are dug to produce a single pit 
of double width. The situation is very rare and cannot occur in 
very thick overburden without preliminary work to reduce the thick-
ness or move the dragline deposits beyond the dumping radius. Two 
passes are made with the dragline, The bank is built on one side 
of the pit only if material can be rehandled to the outside of the 
curve. To do so, the pit along the inside of the curve must be 
excavated first, 
Specific situations: 
Very thin overburden 
Very thin overburden 
Thin overburden 




Cutting patterns: box cutting, then front cutting; box cutting then 
side cutting; rarely, side cutting during both pit passes, 
Straight pit wsste bank material volumes: low, moderate with side 
cutting 




Straight pit: Type "A" to "AB" if level contouring anticipated; 
otherwise Type "C" with low or no overlap of bases. 
Inside curve: Type "B" to "BA" if level contouring anticipated; 
otherwise Type "C" with high overlap of bases; some rehandling 
to outside curve possible. 
Outside curve: Type "A" to "AB" if level contouring anticipated; 
otherwiae Type 11C11 with no or low overlap of bases. 
Mass wasting probability: low; low to moderate around inside curves. 
Contouring: Level contouring less economical than non-level contour-
ing because of the pit width. The wider pit means greater relief 
possible with non-level contouring than level contouring. 
Figures: 107, 108, 109 
ColllDlents: If both pit passes are aide cutting a very wide pit will 
result and non-level contouring is almost certain. Rehandling of 
material to the outside of the curve means a temporary waste bank 
ill deposited in the area of the second pass. Therefore, the pit 
along the inside of the curve must be dug first, 
2.2 Thin overburden 
Cutting pattern: Box cutting, then front cutting 
Straight pit waste bank material vol1JlllSS! low to moderate 
Length of move: long 
Bank type: 
Straight pit: Type "A" to "AB" if level contouring anticipated; 
otherwise Type "C" with moderate to low overlap of bases. 
Inside curve: Type "BA" and "B" if level contouring anticipated; 
otherwise Type "C" with moderate to high overlap of bases; 
some rehandling of material to outside of curve may be 
necessary. 
Outside curve: Type "A" to "AB'' if level contouring anticipated; 
otherwise Type "C" with low to moderate overlap of bases. 
Mass wasting probability: low; moderate to high around inside curves. 
Contouring: Level contouring is less economical than non-level con-
touring because of the pit width. The wider pit means greater 
relief possible with non-level contouring then level contouring. 
Figures: 107, 108, 109 
Coll!lll4nts: Rehandling of material to the outside of the curve means 
a temporary waste bank is deposited in the area of the second pass. 
Therefore, the pit along the inside of the curve must be dug first. 
2.3 Thick overburden 
Cutting pattern: Box cutting, then front cutting; both are modified 
to rehandle the key cut material. 
Straight pit waste bank material volumes: moderate to high 
Length of move: short 
Bank type: 
Straight pit: Type "B" to "BA" if level contouring anticipated; 
otherwise Type "C" with high overlap of bases. 
Inside curve: Type "B" if level contouring anticipated; other-
wise Type "c" with high overlap of bases and possible blend-
ing of banks, High probability of rehsndling of material to 




Outside curve: Type "BA" to "B" if level contouring anticipated; 
otherwise Type "C" with moderate overlap of bases. 
Mass wasting probability: moderate; high around inside curves. 
Contouring: Level contouring is very uneconomical because of the 
pit width and high waste bank volumes, The wider pit means greater 
relief possible with non-level contouring than level contouring, 
Figures: 107, 108, 109 
Comments: lehandling of material to the outside of the curve means 
a temporary waste bank is deposited in the area of the second pass. 
Therefore, the pit along the inside of the curve must be dug first. 
Pit is an ini.tial pit of a sequence, or a solitary pit of single 
width with waste bank deposited·on·only one side; one boundary of 
the pit is. an irregular cropline 
Mining situation: The two pits are silllilar in characteristics, The 
only pit, which is a single pit with waste bank on one side only, 
is rare. The irregular initial pit situation occurs at the start 
of mining in a new area, The cropline is irregular because: (a) 
the coal has spontaneously burned to the cropline. (burn line), 
(b) erosion has removed the ~oal, (c) the coal bed pinches out, 
or (d) thin overburden beyond the cropline has allowed oxygen to 
penetrate the coal bed and reduce its. quality. An irregular crop-
line is increasingly rare as overburden thickens. Therefore, very 
thick overburden will not be considered, 
Specific situations: Very thin and thin overburden 
Thick overburden •••• , , 
Very thin and thin overburden 
Cutting pattern: patternless and box cutting 
Straight pit waste bank material volumes: low to moderate 





Straight pit: Type "A" to "All" if level contouring anticipated; 
otherwise Type "C" with low or no overlap of bases. 
Inside curve: Type "All" to "BA" if level contouring anticipated; 
otherwise Type "C" with moderate overlap of bases. 
Outside curve: Type "A" to "AB" if level contouring anticipated; 
otherwise Type "C" with no or low overlap of bases. 
Mass wasting probability: low; moderate around inside curves 
Contouring: Contouring will not occur until more pits are excavated. 
If pit is initial pit, see description 5.0 for appropriate contour-
ing description, If bank is to be an only pit, level contouring is 
probable; if pit is the initial one of a sequence, non-level contour-
ing is probable. 
Figures: 110, 111, 112 
Comments: If the cropline is highly irregular or not well determined. 
patternless cutting is more probable. 
3.2 Thick overburden 
Cutting patterns.: box cutting with some rehandling of far key out 
material; less frequently patternless cutting 
Straight pit wasts bank material volumes: moderate to high 





Straight pit: Type "B" to "BA" if level contouring anticipated; 
otherwise Type "C" with high to moderate overlap of bases. 
Outside curve: Type ''l!A" to "ll" if level contouring anticipated; 
otherwise Type "C" with low to moderate overlap of bsses. 
Mass wssting probability: moderate 
Contouring: If pit is initial pit, contouring will not occur until 
more pita are excavated. See description 5,0 for appropriate con-
touring description, If pit is to be an only pit, level contouring 
is probable, If pit is the initial one of a sequence, non-level 
contouring is probable. 
Figures: 110, 111, 112 
Comments: The thicker the overburden, the less maneuverable the 
dragline. Therefore, patternless cutting is not very likely. 
Short patterns of box cutting should follow the cropline well, 
Pit is an initial pit of a sequence or a solitary pit' of single 
width, with waste bank deposited on one side only; pit has an 
outside boundary which is the edge of a zone reserved to receive 
the waste bank. 
Mining situation: This situation occurs when the cropline is regu-
1.ar or if the initial (or only) pit is adjacent to a regularly shaped 
lease boundary. An area outside the cropline or between the first 
pit and the lease boundary is reserved to receive the waste bank, 
If the zone is wide enough, Type "C" banks are possible, To receive 
Type "C" banks, the zone must usually be equal to or wider than the 
wide pit dimension. In the descriptions, this wider zone will be 
referred to as wide. Narrower zones will be referred to as narrow, 
The width of the zone ie primarily dependent upon the presence of 
coal below the zone. If a wsste bank must be deposited upon ground 
which contains mineable coal, the zone will be narrow. If level 
contouring is anticipated, the zone will be narrow to keep the bank 
cloae to the pit, 
Specific situations: 
Very thin overburden 
Very thin overburden 
Thin overburden 
Thick overburden • • 





Straight pit waste bank material volumes: low, moderate with side 
cutti.ng 
isngth. of move: long 
Bank types: 
Wasts bank =one is wide: 
_!lox <!Ut;_ti.!!S.: 
Straight pit: Type "C" with low overlap of bases. 
Inside curve: Type "C" with high overlap of bases and 
possible blending of banks. 
Outside curve: Type "C" with no or low overlap of bases. 
Side cutting: 
Straight pit: Type "C" with moderate overlap of bases, 
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Inside curve: Type "C" with high overlap of bases and high 
probability of blending of banks. A side cutting can 
occur only over short distances of inside curve. 
Outside curve: Type "C" with low to moderate overlap of 
bases. 
Waste bank zone is narrow: 
Box cutting: 
Straight pit: Type "AB" to "A" 
Inside curve: Type "BA" to "B"; around low curvature, Type 
"AB" 
Outside curve: Type "A" to "AB" 
Side cutting: 
Straight pit: Type "AB" to "BA" 
Inside curve: Type "B"; can occur only over very short dis-
tances with moderate curvature because side cutting 
generates high volumes of waste bank taaterial in short 
distances, 
Outside curve: Type "A" to "AB" 
Mass wasting probability: low; moderate to high around inside curves. 
Contouring: If pit is initial pit, contouring will not occur until 
more pits are excavated. See description 5.0 for appropriate con-
touring description. :tf the pit is an on.l.y pit, the waste bank zone 
will probably be narrow to facilitate level contouring, :tf the pit 
is the initial pit of a sequence, the zone will probably be wide 
and contouring will be non-level. 
Figures: 110, lll, 112 
Comments: Side cutting will be rare, especially if the zone is nar-
row. A wide :zone is necessary to receive the large volumes of waste 
bank material generated in side cutting. 
4.2 Thin overburden 
Cutting pattern: box cutting 
Straight pit waste bank material volume: moderate 
Length of move: long · 
Bank typea: 
Wasta bank zone is wide: 
Straight pit: Type Heu with low to moderate overlap of bases. 
Inside curve: Type "c" with high overlap of bases with possible 
blending of banks. 
Outside curve: Type "C" with low overlap of bases. 
Wes te bank zone is narrow: 
Straight pit: Type 11AB" to "BA" 
Insid<!l cUrv<!l: Typ<!l "B"; side cutting can occur only over 
short distances if curvature is high. 
Outside curve: Type "AB" to "A" 
Mass wasting probability: low; moderate aro'lllld inside curves. 
Contouring: If pit is initial pit, contouring will not occur until 
more pits are excavated. See description 5 for appropriate con-
touring description. If the pit is the on.l.y pit, the waste bank 
zone will probably be narrow to facilitst<!l lsvel contouring. If . 
the pit is the initial pit of a s<!lquence, the :zon<!l will probably 
be wide and contouring will probably be non-level. 
Figures: 110, 111, 112 
Conm,.ents: none 
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Cutting pattern: box cut, modified to rehandle the material from 
the far side key cut. 
Straight pit waste bank material volume: moderate to high 
Length of move: short 
Bank tyPes: 
Waste bank zone is wide: 
Straight pit: Type "c" with moderate to high overlap of 
bases. 
Outside curve: Type "C" with low to moderate overlap of 
bases. 
Waste bank zone is narrow: 
Straight pit: Type 11BA" to "B" 
Outside curve: Type "BA" to "AB" 
Mass wasting probability: low; moderate with type "B" bank 
Contouring: If pit is initial pit, contouring will not occur 
until more pits are excavated. see description 5.0 for appro-
priate contouring description. If pit is the only pit, the 
waste bank zone will probably be narrow to facilitate level 
contouring. If the pit is the initial pit of a sequence, the 
zone will probably be wide and contouring will probably be 
non-level. 
Figures: 110, 111, 112 
CODDD.ents: The volume of waste bank material generated in thick 
overburden cannot be deposited around an inside curve. 
Sequential pits after initial pit 
Specific situations: 
Second pit, • , • 
Third or later pits 
5.1.0 
5.2.0 
Sequential pits after initial pit; second pit 
Mining situation: The interface between the first pit highwall 
and the base of the bank in the first pit is important to the 
groundwater recharge of a mined area. The extent of overlap of 
the highwall by the base of the waste bank in the initial pit 
is illustrated in Figure 114. 
Specific situations: 
Deposition is in the initial pit, which is 
Wide • 5.1.1 
Narrow. 
Second pit, depoaition 
Specific situations: 
Overburden is : 
Very thin 
Thin 
Thick , • 
... 5.1.2 





s.1.1.1 Very thin overburden: 
Cutting pattern: aide cutting 
Straight pit waste bank material volume: 1110derate 
Ler,gth of move: long 
Bank tzye: 
Straight pit: type "AB" to "BA" 
Highwall overlap: none to low 
Inside curve: type "B" to "BA" 
Highwall overlap: moderate to high 
Outside curve: type "A" to "AB" 
Highwall overlap: none to low 
Cutting pattern: front cutting 
Straight pit waste. bank material volume: low 
Length of move: long 
Bank type: 
Straight pit: type "AB" to "A" 
Bighwall overlap: none to low 
Inside. curve: type "BA" to "B" 
Righwall overlap: low to moderate 
Outside curve: type "A" to "AB" 
Highwall overlap: none to low 
Mass wasting probability: low; moderate around inside curves 
Contouring: non-level 
Figures: 113-117 
COllllllents: If very thin overburden continues from the first to 
the second pit, aide cutting will probably continue. 
s.1.1.2 Thin overburden: 
Cutting pattern: front cutting 
Straight pit waste bank material volwne: low to moderate 
Le:fth of move: long 
Ba type: 
Straight pit: type "AB" 
Highwall overlap: low to moderate 
Inside curve: type "B" to "BA" 
Hi~hwall overlap: moderate to high 
Outsi e curve: type "A" to "AB" 
Highwall overlap: none to low 
Mass wasting probability: low; moderate around inaide curves 
Contouring: non-level; low relief results with higher overlap. 
Figures: 113-117 
Comments: The situation described above is co1111110n. The over-
burden thickens after the initial cut, so side cutting is 
abandoned for front cutting. 
5,1,l.3 Thick overburden: 
Cutting pattern: Front cutting with rehandling of kay cut 
material 
Straight pit waste bank material volwne: high 
Length of move: short 
Bank type: 
Straight pit: type ''BA" to "B" 




Outside curve: type "BA" to "B" 
Highwall overlap: moderate 
Mass wasting probability: moderate; low around outside curves 
Contouring: non-level; low relief with higher overlap. 
Figures: 113-117 
Comments: The transition from very thin to thick overburden 
would require a very rapid change in topography. The volumes 
of waste bank material produced in thick overburden cannot be 
accommodated in the reduced pit volume of an inside curve, 
even in a wide pit. 
Second pit, deposition is in initial pit, which is narrow 
Specific situations: 
Vary thin overburden. 
Thin overburden 
Thick overburden ••• 
Very thick overburden 
Very thin overburden 







Straight pit waste bank material volume: moderate 
Length of move: long 
Bank type: 
Straight pit: type "AB" to "BA" 
Highwall overlap: low to moderate 
Inside curve: type "B" to "BA" 
Highwall overlap: high to moderate 
Outside curve: type "A" to "AB" 
llighwall overlap: low to moderate 
Cutting pattern: front cutting 
Straight pit waste bank material,volwne: low 
Length of move: long 
Bank type: 
Straight pit: type "AB" to "A" 
Highwall overlap: low 
Insida curve: type "BA1' to "B" 
Highwall overlap: moderate to high. Side cutting 
can occur for only short distances around inside 
curves. 
Outside curve: type "A" to "AB" 
Highwall overlap: low 
Mass wasting probability: low; lllOderate around i!llilide curves. 
Contouring: non-level; low relief with higher overlap. 
Figures: 113-117 
Comments: The side cutting situation develops when the first 
pit is more conveniently dug as a narrow pit. Front cutting 
in very thin overburden is often less economical than side 
cutting. A narrow pit, however, is simple to contour. 
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5.1.2,2 Thin overburden 
Cutting pattern: front cutting 
Straight pit waste hank material volume: Low to moderate 
Length of move: long 
Bank type: 
Straight pit: type "AB" 
Highwall overlap: moderate 
Inside curve: type "B" to "BA" 
Highwall overlap: high to moderate 
Outside curve: type "A" to "AB" 
Highwall overlap: low 
Mass wasting probability: low; moderate around inside curves 
Contouring: non-level; low relief with higher overlap. 
Figures: 113-117 
Comments: The above situation is the norm.al situation where 
thin overburden extends through the first two pits. 
5.1.2,3 Thick overburden 
Cutting pattern: front cutting with rehandling of key cut 
material 
Straight pit waste bank material volume: high 
Length of move: short 
Bank type: 
Straight pit: type "B" to "BA" 
Highwall overlap: high to moderate 
Outside curve: type "BA" to "B" 
Highwall overlap: moderate to high 
Mass wasting probability: moderate to high 
Contouring: non-level; low relief 
Figures; 113-117 
Comments: For the second pit to be dug in thick overburden, 
the first muat have been dug in marginally thin overburden. 
Such a case is probably not common. The volumes of waste 
hank material produced in thick overburden cannot be accom-
ll!Odated in the reduced pit volume of an inside curve, 
5.1.2.4 Very thick overburden 
Cutting pattern: front cutting; benching begins with this pit 
Strai~ht pit waste hank material volume: very high 
Lengt or tllQVe: short 
!lank type: 
Straight itit: type "B" 
fil.ghw i overlap: very high 
Outside curve: type "B" 
Highwall overlap: high to moderate 
Mass wasting probability: high 
Contouring: non-level contouring; low relief 
Figures: 113-117 
Comments: For the second pit to he dug in very thick overbur-
den, the first must have been dug in thick overburden, This 
is rarely the case. Benching begins with this pit, increasing 
the volume of material to be deposited in the first pit by as 




Third or later pits 
Mining situation: This category describes the majority of situa-
tions which occur within a mining area. The extent of overlap 
controls the development of bloc~ zones. Base overlap, as used 
in this key, is defined in Figures 118, 119. 
Specific situations: 
Deposition is in the previous pit, which is 
wide .. • 
nattow .... . . . . . . . .. . .. 
Third or later pit; deposition is 
Specific situations: 
Very thin overburden 
Thin overburden 
Thick overburden. 
• . . . . . • • 5.2.1 5.2.2 




5.2,1.1 Very thin overburden: 
Cutting pattern: side cutting 
Straight pit waste bank material volume: moderate 
Length of move: long 
Bank type: 
Straight pit: type "AB" to "RA" 
Bank overlap: none to low 
Inside curve: type "B" to "BA" 
Bank overlap: moderate 
Outside curve: type "A" to "AB" 
Bank overlap: none to low 
Cutting pattern: Front cutting 
Straight pit waste bank material volume: low 
Length of move: long 
Bank type: 
Straight pit: type "A" to "All" 
Bank overlap: none to low 
Inside curve: type "BA" to "B" 
Bank. overlap: low 
Outside curve: type "A" to "AB" 
Bank overlap: none to low 
Mass wasting probability: low; moderate around inside curves 
Contouring: non-level; low relief with higher overlap. 
Figures: 118-121 
Conm\ents: Overlap with the slope of the previous bank is 
minimal when the bank is deposited in a wide pit, 
5.2.1.2 Thin overburden: 
Cutting pattern: front cutting 
Straight pit waste bank material volume: low to moderate 
Length of move: long 
Bank type: 
Straight pit: type "AB" 
Bank overlap: low 
Inside curve: type "B" to "BA" 
Bank overlap: moderate 
Outside curve: type "A" to "AB" 
Bank overlap: none to low 
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Mass wasting probability: low; moderate around inside curves 
Contouring: non-level; low relief with higher overlap, 
Figures: 118-121 
Comments: Overlap with the slope of the previous bank is 
minimal when the baak is deposited in a wide pit. The 
above situstion is encountered when the previous pit was 
dug with side cutting and the overburden of the next pit 
thickens to thin overburden, 
5.2.1.3 Thick overburden 
5.2.2.0 
Cutting pattern: front cutting with rehandling of key cut 
material 
Straight pit waste bank material volume: high 
Length of move: short 
Bank type: 
Straight pit: type "B" to "BA" 
Bank overlap: IJIOderate 
Outside curve: type "BA" to "B" 
Bank overlap: low 
Mass wasting probability: moderate; low around outside curve 
Contouring: non-level; low relief with higher overlap. 
Figures: 118-121 
COllllllents: The transition from very thin overburden to thick 
overburden would require a very rapid change in topography. 
The volume of waste bank material produced in thick overbur-
den cannot be accommodated in the reduced pit volume of an 
inside curve, even in a wide pit. 
Third or later pit, deposition 
narrow. 
Specific situations: 
Very thin overburden 
Thin overburden 
Thick overburden •• 
• 
• 
Very thick overburden •• 
• 
is in previous pit, which is 
• • • 5.2.2.l 
• s.2.2.2 
• • • 5.2.2.3 
5.2.2.4 
5.2.2.l Very thin overburden 
Cutting pattern: side cutting 
Straifht pit waate bank material volume: moderate 
~t of move: long 
Ba type: 
Straight pit: type "AB" to "BA" 
Bank overlap: none to low 
Inside curve: type "B" to "BA" 
Bank overlap: low to moderate 
Outside curve: type "A" to "AB" 
Bank overlap: none to low 
Cutting pattern: front cutting 
Straight pit waste bank meterial volume: low 
Length of move: long 
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Bank type: 
Straight pit: type "AB" to "A" 
114nk overlap: low 
Inside curve: type "BA" to "1111 
Bank overlap: moderate 
OUtaide curve: type "A" to "AB" 
Bank overlap: low 
Mass wuting probability: low; moderate around inside curves 
Contouring: non-level; low relief with higher overlap 
Figures: 118-121 
Comments: Depositing in the narrow pit means the previous pit 
was dug by front cutting. Shifting to side cutting would be 
an unusual case. Although front cutting in very thin over-
burden is usually less economical than side cutting, it has 
the advantage that a narrow pit is simple to contour. 
5.2.2.2 Thin overburden 
Cutting pattern: front cutting 
Straight pit waste bank material volume: low to moderate 
Length of move: long 
Bank tzye: 
Straight pit: type "AB" 
Bank overlap: low 
Inside curve: type "B" to "BA" 
Bank overlap: low to moderate 
Outside curve: type "A" to "AB" 
Bank overlap: low 
Mass wasting probability: low; moderate around inside curves 
Contouring: non-level; low relief with higher overlap 
Figures: 118-121 
Comments: The above situation is normal for a sequence of 
pits in thin overburden. 
5.2.2.l Thick overburden 
Cutting pattern: front cutting with rehandling of key cut 
material 
Straight pit waste bank material volume: high 
Length of move: short 
Bank tne: 
Straight pit: type "B" to "BA" 
!lank overlap: moderate to high 
Outside curve.: type "BA" to "B" 
Bank overlap: low to moderate 
Mass wasting probability: moderate to high 
Contouring: non-level; low relief with higher overlap 
Figures: 118-122 
Comments: The above description is for typical for a sequence 
of pits in thick overburden or pits dug in overburden which 
changes from thin to thick. The volumes of waste bank mate-
rial produced in thick overburden cannot be accoanodsted in 






Very thick overburden 
Cutting pattern: front cutting with benching; benching may 
have begun in the previous pit or may begin in this pit; 
volume of waste bank material increases up to one-third 
for the pit with which benching begins 
Straight pit waate bank material volume: very high 
Length of move: short 
Bank tyPe: 
Straight pit: type "B" 
Bank overlap: high to moderate 
Outside curve: type "B" 
Bank overlap: moderate to high 
Mass wasting probability: high 
Contouring: non-level; low relief with higher overlap 
Figures: 118-122 
Comments: The volumes of waste bank material produced in 
very thick overburden cannot be accommodated in the 
reduced pit volume of an inside curve. 
Final pit 
Mining situation: When the lim.iting overburden thickness, a 
lease boundary, or the center of a coal body is reached, a 
final pit is excavated. A highwall may or may not be left. 
If a highwall is left, the excavation resembles a sequential 
pit. Therefore, the descriptions of the waste banks of 
6.1.0 will refer to the descriptions of section 5.2.0. Like-
wise, if the final bank is deposited on adjacent unmined 
ground, the waste bank description resembles that of an ini-
tial pit. Therefore, the waste bank descriptions of 6.2.0 
will be t;lken from section 4.0. Unique situations exist in 
the center of a mined area (section 6.4). 
Specific situations: 
Final pit is last of a sequence; a high wall remains; the 
final bank is: 
depoeited in the previous pit •••••••• 
deposited on adjacent umnined ground only •• 
deposited in the previous pit and on adjacent 
groll.Itd • • • • • • • • • • • • • • • • • 
Final bank is in the center of the mined area, 







Final pit; pit is last of sequence> highwall re.mains; material 
of final pit is deposited in the previous pit 
Mining s:l.tuat:l.on: Mining hes proceeded into ever thicker over-
burden until the line of limiting overburden thickness is 
reached or a boundary is reached, In either case, a h:1.ghwall 
remains, 
Very thin overburden: refer to 5.2.1,1 or 5.2.2.1 for waste 
bank description. 
Contouring: non-level contouring; relief :ts greater with a 
wide than a narrow final pit 
Figures: 123-126 













Thick overburden: refer to 5.2.1.3 or 5.2.2,3 for the waste 
bank description 




Very thick overburden: refer to 5.2.2.4 for the waste bank 
description 
Contouring: non-level; greatest relief potential 
Figures: 118-126 
Final pit is last of a sequence; highwall remains; deposition 
of final wasts bank is on adjacent unmined g:round only, 
Mining situation: If the coal in the next to the lest pit can-
not be removed quickly enough or if, rarely, a final pit of 
double width is planned, the material removed during the final 
pass of the dragline is deposited on adjacent unm:l.ned ground, 
above the final highwall. The situation assumes that the area 
beyond the highwall is legally available for deposition of a 
waste bank. This waste bank zone may be either wide or narrow, 
that is, the same dimensions as a wide or narrow pit bottom. 
Only a wide zone will accollllllOdate type "C" banks. 
This situation is probably impossible in very thick overbur-
den because the volume of waste bank material is high and the 
top of the final highwall (without a bench) may be considerably 
higher than the level of the dragline. The dragline may not be 
able to deposit the bank high or far enough back from the high-
wall to accommodate all the material. Special rehandling tech-
niques could be devised to move material out of the dumping 
arc of the dragline. 
The very wide (double width) pit produced is very difficult 
to contour because the distance material must be moved is large 
and the relief between the final highwall and the pit bottom is 
great. The bank on the final h.ighwall exaggerates the relief. 
The waste bank situation resembles description 4.0 (initial 
bank, waste bank deposited on one side only on unmined ground). 
Box cutting w-111 not occur. 
Specific situations: 
Very thin overburden. 
Thin overburden 
Thick overburden. 
Very thin overburden: 
• • • 





Waste bank zone is narrow or wide: refer to the appropriate sec-
tion of description 4.1 
Cutting pattern: front cutting: refer to box cutting of 
., description 4,1 






Contouring: non-level; relief greater with the extremely wide 
double pit of side cutting than with narrow pits 
Figures: 125-128 
CO!iml4nts: If both the final pit and the previous pit were dug 
by side cutting, the extremely wide pit will be difficult to 
contour. The center of the area will certainly be a. large 
depression. 
Thin overburden: 
Waste bank. zone is narrow or wide: refer to the appropriate sec-
tion of description 4.2 





Waste bank zone is narrow or wide: refer to the appropriate sec-
of description 4.3 
Cutting pattern: front cutting, ll!Odified to rehandle front 
cut material 
Contouring: non-level; relief is greater with thicker than 
thinner overburdens 
Figures: 125-128 
Comments: In thicker overburdens, the feasibility:of_placi!:lg 
a waste bank on the adjacent unmined ground becomes less 
practical because the waste bank inaterial volume becomes 
increasingly larger and the highwall increasingly higher. 
Final.pit; pit is last of a sequence; highwall remains; material 
of final pit is deposited both in preceding pit and on adjacent 
unmined ground above the final highwall 
Mining situation: The situation will occur a.s two general cases. 
The first occurs when the previous pit is too crowded a.nd part 
of the waste bank material nxust be placed elsewhere. The second 
occurs by de.sign, The bank. on the unmined ground may be level 
contoured (Figure 129) reducing the amount of final highwall that 
must be removed in the contouring process (compare Figure 126), 
Among the situations which make the first case necessary is 
mining in thick and very thick overburden, especially if the pit 
has a slight inside curve. This will be the only case described 
here. 
Unless otherwise directed, a dragline operator may place 
deposits on adjacent unmined ground at his discretion. 
Thick or very thick overburden 
Cutting pattern: 
thick D'lterburdsn: modified front cutting; minimum 
rehandli!:lg 
Very thick overburden: modified front cutting; no benching; 
key cut material probably deposited on unmined ground 
Straight pit waste bank material volumes: high to very high 
Langth of move: short 
6.4 
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Bank type: Variable depending upon the diatribution of the 
materials between the two banks. Type "B" in previous 
pit and Type "!IA" or "C" with low to moderate overlap 
on unmined ground are the most probable, 
Mass wasting probability: high ip. Type "B".banka; otharwiso 
modarate 
Contouring: non-level; relief great, but less if entire waste 
bank on Wllllined ground is pushed into final pit (Figure 129) 
Figures: 125-129 
Collllllents: The variability of this situation is high. 
Final pit is in center of mined area. no highwall rew,.ins 
Mining situation: Mining proceeds frOIII the edge to the center of 
the mining area. A peninsula of overburden remains to be exca-
vated to produce the finsl pit, The variability of the situation 
is high. Three general cases are co1111110n. These are illustrated 
in Figure 130. A single or double width finsl pit remains. Con-
touring will be non-le.val, as illustrated in Figure 127. A 
depression in the area of the final pit is virtually a certainty. 
For waste bank descriptions, see the appropriate sections of 5.2. 
Figure 127 illustrates the general subsurface structure which 
results from the completion of mining in the center of a coal 
body. 
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Fig. 106. An Oblique View with Transverse Cross Section Showing a Solitary Pit, Single 
Width, with Waste Banks.Deposited on Both Sides on Unmined Ground. A wide pit would result if 
















Fig. 107. A Transverse Cross Section Showing the Subsurface 
Structure Produced During Level Contouring of a Solitary Pit. Pit may 
be single (rarely double) width, with waste banks deposited on both sides 
on unmined ground. Coal lll&Y be absent on either or both sides. 
' - ' .--t:::::;;;1 ' 
Fig. 108.. A Transverse. Cross Section Showing the Subsurface 
Structures Produced During Non-level Contouring of a Solitary Pit. Pit 
may be single or double width, with waste banks deposited on both sides 
on unmined ground. Coal may be absent on either or both sides. 
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Fig. 109. The Oblique View with Trensveree Cross Section Showing the Development of a 




Fig. 110. An Oblique View with Transverse Cross Section Showing 
a Solitary Pit with Wasta Bank Deposited on One Side Only or the Initial 
Pit of a Sequence of Pits. Coal 11111y ba absent on either or both sides, 
· Type 'c' Bank · 
Fig. 111. A Transverse Crose Section Showing the Subsurface 
Structures Produced During Non-level Contouring of a Solitary Pit, 
Pit is single width, with waste bank deposited on one aide only. 
418 
Pig. 112. A TrilnSvsrse Cross Section Showing the Subsurface 
Structures Produced During Level Contouring of a Solitary Pit. Pit 
is single (rarely double) width, with waste bank deposited on one side 
only. Coal may be absent on either or both sides. 
Fig. 113. An Oblique View with transverse Cross Section Showing 
the General Case of Waste Banks Derived from the Second Pit Overburden 
Deposited in the I,nitial Pit. 
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Fig. 114. A Transverse Cross Section Showing the Classes of 
Overlap of the Base of tha Second Waste Bank onto the Initial Pit 
Bighwall. Clasaes are: low overlap (1), moderate overlap (2), and 
high overlap (3). 
Fig. 11S, A Tr!lllsverse Cross Section Showing the Subsurface 
Structures Produced During the Contouring of a Waste Bank llhich has 
Low Overlap of the Initial Pit 1:lighwall. 
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Fig. 1~6. A Transverse Cross Section Showing the Subsurface 
Structures Produced During the Contouring of a Waste Bank. Which has 
Moderate Overlap of the Initial Pit Bighwell, 
Fig. 117. · A Transverse Cross Section Shaving the Subsurface 
Structures Produced During the Contouring of a Waste.Bank. Which has 
High Overlap of the Initial Pit Highwall. 
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Fig. ll8. An Oblique View With Transverse Cross Section Showins 
the General Case of OVerlap of a Waste Bank Base onto the Slope of the 
Previous Waste Bank, 
Fig. 119. A Transverse Cross Section Showing the Classes of 
Overlap of a Waste Bank Base onto the Slope of the Previous Waste Bank. 
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Fig. 120. A Transverse Cross Section Showing the Subsurface 
Structures Produced During Contouring of Vaste Banks with Low Base 
Overlap. 
Fig. 121. A Transverse Cross Section Showing the Subsurface 
Structures Produced During Contouring of Vaste Banks with Moderate 
Base Overlap. 
Sequence of Contouring 
Fig. 122. A Transverse Cross Section Showing the Subsurface 
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Fig. 123. An Oblique. View with Transverse cross Section Showing 
the General Caee of a Final Pit with .the Waste. Banlt Deposited Only in 
the Previous Pit. 
Fig. 124. An Oblique View with Transverse Cross Section Showing 
the General Caae of a Final Pit in the Center of·a Mined Area. 
Fig. 125. An Oblique View with Transverse crose Section Showing 
the General Ceae of a Final Pit with Waste Banke Deposited both in the 
Previous Pit and 011 Adjaceut Ullllliued Ground. or Deposited on Adjacent 





Fig. 126, A Transverse Crass Section Showing the Subsurface 
Structures Produced During the Contouring of a Final Pit Which has 
had the Waste Bank De.posited Only in the Previous Pit. Note the 
truncated highwall, Figure 123 shows the pre-contouring condition. 
Fig, 127. A Transverse Cross Section Showing the Subsurface 
Structures Produced Duritlg the Contouring of a Final Pit in the 
Center of a Mined Area, P'igure 124 shows the pre-contouring 
condition, 
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Fig. 128. A Transverse Cross Section Showing the Subsurface 
Structures Produced During the Contouring of a Final Pit Which.has 
had the Waste Bank Deposited Either Oll.ly on Adjacent Umnined Ground 
or Subequally Divided Between the Previous Pit and Adjacent Ulllllined 
Ground. Note that the highwa.11 is not likely to be disturbed during 
contouring. Figure 125 shows the pre-contouring condition. 
Fig. 129. A Transverse Crose Section Showing the Subsurface 
Structures Produced During the Contouring of a Finsl Pit Which has had 
a Small Part of the Final Waste Bank Deposited on Adjacent Unmined 
Ground. Compare vi.th Figure 126 and note the reduced disturbance of 




Fin al Pit ~·Double Width 
Fig. 130. Oblique Views with Transverse Cross Sections Showing 
General Cases of Completion of Mining in the Center of a Mined 
See also Figures 124 and 127. 
APPENDIX G 
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INDIX TO TERMS USED IN THIS PAPER 
Bench cut. • • • • • • • • 36 
Box cutting • • • • • • • • • . • • • • • 41 
Consolidated lllllterial • • • • • • 56 
Contouring • • • • • • • • 105 
Level contouring • 405 
Non-level contouring. • • • 405 
Crest leveling • • • • 106 
Cropline • • • • • • • • 16 
Cut • • • • • • • • 35 
Cutting patterns • • • • • • 36 
Edge slope • • • 107 
Elelll8nts • • 30 
Final pit • • • • • • • • 18 
Front pit • • • • • • • 36 
Front cutting • • • • • • • • • • • • • • • • • 39 
Highwal.1 • • • • • • • • • • • • • • • • • • 18 
Initial pit • • • • • . '. • • • • • • • 16 
Inside curve • • • • 21 
Key cut • 36 
Large scale variable • • 10 
Lateral transfer • • • • • • 106 
Level contouring • • • • • • • • 415 
Line of limj_ting overburden thickness • • • • 16 
Long move • • • • • • • • 56 
Maximum effective overburden thickness onro'r) • • • • • 26 
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MEOT - Maxi.mum effective overburden thickness • • 26 
Move • • • • • • • • • • • 59 
Narrow pit bottom width. • • • • • • • • 36 
Non-level contouring • • • • • • • 415 
overburden thickness • • • • • • • 30 
Very thin • • • • 30 
Thin. • • • • • • • • • • • 30 
Thick • • • • • • • 30 
Very thick • • • • • • • • • • • 30 
Patternless cutting • • • • • • • 117 
Pit curvature. • • • • • • • • • 18 
Outside curve • • • • • • • • 21 
Sequential pits • • • • • 16 
Short move • • • • • • 56 
Side cut • • • 36 
Small scale variable • • • • • 10 
Straight pit • • • • • • • • 18 
Stripping • • • • • • • • • • • • • 10 
Surface slope • • • • • • 107 
Thick overburden • • • • • • • • 30 
Thin overburden• • • • • • • • • • • • • 30 
Unconsolidated material • • • 56 
Very thick overburden • • • • • • • • 30 
Very thin overburden • • • • • • • • • 30 
Wasta bank • • • • • 10 
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WA CLAYEY AAAA a//////llaLLLLLLLL-LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLa////////////////////////////Jf//////////////////////a + X -t- UNM(NED +++WWWWWWWWW+++•+x M//////////////////////M 
aA SANDY AAAAAAa////////118LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLa/////////////////////////////,///////////////////////M • X + SECOND PIT +WWWWWWW111WWWWWWWWWX 8//////////////////////a 
•A SILT AAAAAAA 11/////////aaLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLa//////////////////////////.///// ////I/////////////////. + X + ++WWWWWWWWW111WWWWWWWWX a//////////////////////. 
aAAAAAAAA ••••••• M///////////laLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLMM//////////////////////////////////////////////////////8 x+ DRAGLINE-->~wwwwwwwwwwwwwwwwwwx M//////////////////////a 
•AAA,,.,.AAAAAAAM/////////////.MLLLLLLLLLLLLLLLLLLLLLLLLLLLLLa/////////////////////////////////,///////////////////////M X •+WWWWWW SECOND WWWWWWWX M//////////////////////• 
••••• AAAAAAAAAAAAa//////////////8aaLLLLLLLLLLLLLLLLLLLLLLLLLa///////////////////////////// / ////,1//////////////////////a X +wwwwwww-w WASTE wwwwwwwwx a////////////////.//////a 
•AA. FRIABLE SANDM/////////////////MMLLLLLLLLLLLLLLLLLLLLLLa///////////////////////////////////,1//////////////////////. X +wwwwwwwww BANK wwwwwwwwwx a//////////////////////a 
aAA.AAAAAAAAAA, ,AA.//////////////////-LLLLLLLLLLLLLLLLLLLa////////////////////////////////.////1////////////// /////////8 X +wwwwwwwwwwwwwww+++++H·+++x ./ /////////////////////M 
aAAA ••••••••• • AAAA•////////////////////MIILLLLLLLLLLLLLLLLa/////////////////////////////////.1///////////////// /////////a x s+wwwwwwwwwwswww•+wwwwwwwvwwx a///////1 //////////////• 
aAAAAAAAAAAAAAAAAAAa/////////////////////aaLLLLLLLLLLLLLa/////////////////////////////////////////////////////////////M X +SSWWWWWWWSSWW•+wwwwwwwwwwwwx a//////////////////////. 
MA SILTY :LAY AAAAAa///////////////////////MaaLLLLLLLLLII//////////////////////////////////////////////////////////////M x +wwwsssssssww++wwwwwwwwwwwwwwx a//////////////////////• 
aAAAAAAAAAAAAAAAAAAAM////////////////// .///////MaLLLLLaa//////////////////////////////////////,,1/'///////////////////////8 X +PPWWWWWWWW ++WWW FIRST wwwwwwx a//////////////////////a 
•----------------11///////////////////////////alll.La//////////////////////////////////////////,///////////////////////. X +PPPPPPPPPP+WWWWW WASTE wwwwwwx a//////////////////////a 
•s RUSTY SILT BBBBBBBII////////////////////////////.M/////////////////////////////////////////.// ,////////////// /////////. X +i>PPPPPPPPP-t-WWWWWW BANK wwwwwwwx M//////////////////////a 
aBBBBBBBBBBBBBBBBBBBBa/////////////////////////////////////////////////////////////////////////./ ///////////// /////////8 X +PPPPPPPPPP+WWWWWWWWWWWWWWWWWWWWX • . / ./////////////////////. 
M----------------M////////////////////////////////////////////////////////////////////////////////////// /////////a X +PPPPPPPPPPP•WWWWWWWWWWWWWWWWWWWWX a/////////////./////////M 
accccccccccccccccccccc•////////////////////////////////////////////////////////////////////////,///////////////////////a X +PPPPPPPPPP+WWWWWWWWWWWWWWWWWWWWWX M//////////////////////a 
acccccccccccccccccccccc•/////.////////////////////////////////////////////////////////////// ////,///////////////////////• xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx a///////////////_///////a 
acccccccccccccccccccccc•////////////////////////_///////////////////////////////////////////1///,///////////////////////B a//////////////////////a 
accccccccccccccccccccccc8//////////////////////////////////////////////////////////////////1//////////////////////////a a//////////////////////M 
acccccccccccccccccccccccM//////////////////////////////////////.////////////////////////////.1///,////////////// /////////a 1----------I a////////////.//////////• 
•cccccccccccccccccccccccc•/////////////////////////////////////////////////////////////////1//////////////////////////a 46 METERS a//////////////////////a 
ac SLIGHTLY SIL TY CLAY CCM////////////////////////•••Maa8aaMaMaM8aaM•••••••••8•••M8a88 .. Maan•••••••••M///// /////////. 150 FEET 8///////.///////////////a 
accccccccccccccccccccccccc•///////////////////////M M///// /////////M !..J;§fJ:!Q a//////////////////////a 
accccccccccccccccccccccccc•///////////////////////a MATERIAL "Ct" 11//////////////M •//////////////////////8 
acccccccccccccccccccccccccc•///////////////////// •• CLAY, SILTY. BRIGHTLY STAINED WITH IRON OXIDE: M//////////////a a//////////////////////a 
accccccccccccccccccccccccccM/////////////////////Ma VERY THIN BEO; CONSOL !DATED .///// /////////M •M•••• E)(POSED COAL .//////////////////////. 
acccccccccccccccccccccccccc•<--HIGHWALL ////////a/a a//////////////a ••••8• IN SECOND PIT a//////////////////////• 
accccccccccccccccccccccccccca///////////////////a/a •//////////////• M//////////////////////a 
accccccccccccccccccccccccccc•///////////////////•/••••• .. •••MMaaa••M•••••M•M•••M•M8a••••••••••••M•••M•••//////////////a PPPPPP EMPTY •//////////////////////• 
••••••••••••••••••••••••••••••/////////////////.//////////////////////////////////////////////////////////////////////8 PPPPPP FIRST PIT M//////////////////////a 
Mcccccccccccccccccccccccccccc•/////////////////a/////////////////////////////////////1/////J/1////////////////////////a a//_////////////////////M 
accccccccccccccccccccccccccccca////////////////a/,/////////////////////1//////////////////////////////////////////////• ****** EXCAVATIONS OF a//////////////////////a 
•c SILTY VERY FINE SAND cccccca////////////////a///////////////////////////////////////////////'///////////////////////a ****** THIS SECTION a/////////_/////////////M 
accccccccccccccccccccccccccccccM////////////1/•////////////////////////////////////////////,1.11////////////////////////8 a//////////////////////8 
accccccccccccccccccccccccccccccM//////////////a////////////////////////////////////////////1//////////////////////////a awwwww WASTE M//////////////////////a 
a• •• ••• •• ••,••• •• •,••••,, •••• ,• .M/////////////a// ///////.//////////////////////////////////./// //////////////// /////////M liWWWWW BANKS a//////////////////////M 
MC SILTY CLAY cccccccccccccccccc•////////////a////////////////////////////////////////////////////////////////////////a •///////.///////////////M 
accccccccccccccccccccccccccccccccM///////////a/.//////////////////////_////////////////////// 1/ 1////////////////////////a ssssss cRoss SECTION a//////////////////////a 
•• •••••••••••••••••••••••••••••• ,M///////////a//////////////////////////////////////////// /////////////////// /////////M a//////////////////////a 
accccccccccccccccccccccccccccccccc•/////////M//////////////////////////////////////////////,11,////////////////////////M a//////////////////////• 
acccccccccccccccccccccccccccccccccM/////////M////////////////////////////////////////////// 1//////////////////////////B ++++++ PIT BOUNOARI ES a//////////////////////a 
acccccccccccccccccccccccccccccccccca////////•//////////////////////////////////////////////1//////////////////////////M a//////////////////////a 
•c CLAYEY SILT cccccccccccccccccccca///////M/////////////////////1////////////////////////////////////////////////////M ORAGLINE POSITION IS 1970 FEET M//////////////////////a 
accccccccccccccccccccccccccccccccccc•//////a///////////////////////////////////////////////,1//////////////////////////a BEARING S49w oF NE CORNER •//////////////////////• 
acccccccccccccccccccccccccccccccccccM//////a//////////////////////////////////////////////////////////////////////////M T144N. Rs9w, S36, INDIAN HEAD •//////////////////////• 
a-~-------------------,------------a////M////////////////////////////////////////////////,1//////////////////////////M MINE, NORTH AMERICAN COAL CORP,, •//////////////////////M 
Mcccccccccccccccccccccccccccccccccccca////a/////////////////////////////////////////1/////////////////////////////////a BEULAH. NORTH DAKOTA •//////////////////////M 
ac RUSTY CLAY ccccccccccccccccccccccc aMaaa////////////////////////////////////////////////1//////////////////////////a a//////////////////////M 
a---------'-------------------a///////////////////////////////////////////////////////////////////////////////M •//////_/////.///////////• 
azzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz• ////////////// x //////.///////////////////////////./ .1//////////////////////////•HM8aMM•M•8•••••••••••M•M•M••M•••MM•n••M•MM••••Ma8a//////////////////////a 
azzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzza/////////////xxxx /////////////////////////////1////////////////////t //// ////// //////////// ///////////_///////////////////////////////////////////////////• 
azzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz• ///////////xxxxxxx////////////////////////////////_//////// ////////// ////////////////////////////////////////////////////////////////////////////////////M 
azzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzza///////// xxxxxxxxx //////////////////////////////t/////////////////////////1///////////////////////////////////////////////////////////////////////////M 
az LIGNITE zzzzzzzzzzzzzzzzzzzzzzzzzzzzz• ///////xxxxxxxxxxxx ///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////• 
•zzzzzzzzzzzzZZZZZZZZZZZZZZZZZZZZZZZZZZZZM//////XXXXXXXXXXXXXXX//////////////////////////.1///////////////////////////////////////////////////////////////////////////////////////////////////////M 
az zza /// xxxxxxxxxxxxxxxxx ////////////////////////////////////////////////////////////////////////////////////////////_////////////////////////////////////• 
•z HlGHWALL DESCRIPTION MODIFIED ZZZM//XXXX REHANDLED xxxxx /////////////////////////,1/////////////////////////////////////////////////////////////////////////////////////////////////////a 
az ZZZ8 XXXXXXXXXXXXXXXXXXXXXX ////////////////////////1/////////////////////////////////////////////////////////////////////////////////////////////////////a 
•z FROM PRICHARD. 1975 zzz •xxxxx MATERIAL xxxxxxxxx ////////////////////// ////////////////// /////////////////// /////////////////////////////////.////////////////////////////////M 
az zzzzaxxxxxxxxxxxxxxxxxxxxxxxxx //////////////////// // .//1//// /////////////////////////////////////////////////////////////////////////////////_/////////////M 
•zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz Mxxxxxxxxxxxxxxxxxxxxxxxxx ///////////////////////;//////////////////////////////////////////////////////////////////////////////////////////////////• 
a-~-------~------~--------,_.---------~---•-------~----------------------~~-------,---~----------------PIT BOTTOM----------~-------------------------------------~-------------• 
• • ··············••M•M•••••••••••M•aMaaM .. 8MaMMll•••••8•••M• .. •••••8••M•••• .. ••••aaM•·············~8-.. 8·8··· .. ····8·8··8····88aa•8·············•M••M••••••MM••••••••••••MMMM•••MMMaaMMM•••M·········· 
j 1, SL -. 
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II •• •• 11111111 1111•• 1111118 •• 8. ••11• 11111111 ••11• •••• •••1111. 11••• • • • 
• •••• • • • • • • • • • • II • II • II II •11 • • 
II 11111111 II 11111111 II a •••• 11111111 IIIIIIR IIIIR II II II II II W 1111 W 
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II u11 .. 
• IIIIMll811•11a////a 
: W8W/////////////II 
II ••-11•••••• 8•11/ / / // / / /////////II 
• IIIILLLLLLLLLLL.8.///////////////////a 
a 1111•••••• 11a11•811H11aa IIIILLLLLLLLLLLlllla/////////////////////11 
• ••••-•========••••811=---------••• IILLLLLLLLLLLLll////////////////////////8 
• ····-----------------------------· •••••••• aaLLLLLLLLLLLaa/////////////////////////a 
II M8========-------------------•' '• •'' ''' • • • •, 811 aaLLLLLLLLL,, ,a///////////////////////////• 
II IIM===-------------------- • 1 • • 1 • • 1 1 1 1 • • • 1 , • • ,LLLLIILLLLLLLL, •' 1 •a////////////// ///// ./////////a 
a •=------ ----------- • • • • • • • • •" • • • ' '• • • • • LLLLLLLLLLLLLLLL • • • ' • •a/////////////////////////////• 
a ••••aa8aaa--- - ---- ------ • • •' • • • • '• • • • • • • • '•., • LLLLLLLLLLLLLLLLLL, • •' • •-11//////////////// //////////////a 
a MIia=="'== ---- ---------- • • • • • • • • • • • • • • • • • • • •. ,t.LLLLLLLLLLLLLLLLLLLL • • • • 1 --ti///////////////////////////////• 
II 1111======------------- • • • • • • • • • • • 1 • t '•, • • • • LLLLLLLLLLLLLLLLLLLLLLLL •' '' ---11//////// ////////// ///// /////////8 
a •••======-==~----------•••• •••••••••••• ••• ,,LLLLLLLLLLLLLLLLLLLLLLLLLL,•••---a/////////////////////////////////11 
a MIi++===== ==-=--,-------- t t • t t t t • • • • t • • •. • • • • LLLLLLLLLU..LLLLLLLLLLLLLLLL •••••--=II///////////////////// ////////./////a 
II 1111+++==-=====----------- • • • • • • • • • • • • • • •. • • • LLLLLLLLLLLLLLLLLLLLLLLLLLLLL • •' •--=a/////////////////////////// ////////8 
a 811++++==-======--------- • • • • • • • • • • • • • • • • •, LLLLLLLLLLLLLLLLLLLLLLLLLLLLLL • 1 1 1 --=11//////////// //// ////////////////////a 
• ••++++++=======--------- • • • • • • t • • • t • • •, • • LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL o •' • --=8/////////////////////////////////////a 
• IIIIX++++++=======-----""---- • • • • • • t • • • • • • •. • ,LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL, 1 1 '--=11//////////////////////////////////////a 
a 811XX++++++=======-------- t • • • • • • • • • • • • • • • ,LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLo'' '--=a///////////////////////////////////////11 
II ••xxxx+++++========---------··········· •••••• LLLLLLLLLLLLLLLLLLLLLLLLLLLLLL.•••~-=a////////////////////////////////////////11 
a ••xxxxx++++++=======----------· ••••••••••••••• LLLLLLLLLLLLLLLLLLLLLLLLLLLLLL.•••--=11/////////////////////////////////////////a 
a 11•ooxxxxx+++++=======---------- • • • • • • • • • • • • • • • • ,LLLLLLLLLLLLLLLLLLLLLLLLLLLLLL' '' --=8//////////////////////////// //////////////. 
II IIOOOXXXXX+++++========----------•••• •••••••• • ••• LLLLLLLLLLLLLLLLLLLLLLLLLLLLLL,••--=11///////////////////////////////////////////a 
II ••oooxxxxx++++++=======-----------············ •••• LLLLLLLLLLLLLLLLLLLLLLLLLLLLL.••--=11////////////////////////////////////////////a 
a 111180000XXXX++++++====;===-------~-.,-'--············ ••• LLLLLLLLLLLLLLLLLLLLLLLLLLLLL.••--=a/////////////////////////////////////////////a 
II M980000XXXXX+++++========------------ •••••••••• ' ••• ,LLLLLLLLLLLLLLLLLLLLLLLLLLLL ••• --=•/////////./////////////////////////////////////. 
a 1111880000XXXXX+++++========--------------•••••••••••• •• ,LLLLLLLLLLLLLLLLLLLLLLLLLLL,• 1 --=a//////1////////////////////////////////////////a 
• 888888000XXXXX+++++=========--------------············ ••• LLLLLLLLLLLLLLLLLLLLLLLLLL.••--;·///// •• 8 •••••••••••••••••• //////////////////////a 
11 8111118880000XXXX+++++=========-----------.--- • • • • • • • • • • • • • ,LLLLLLLLLLLLLLLLLLLLLLLLLLL' 1 '-=a/////11 11//////////////////////a 
II 8allll!IS880000XXXX+++++=========----------------- 1 ' 1 •' '• '• '• • .LLLLLLLLLLLLLLLLLLLLLLLLLL •''-=•////•II 11//////////////////////a 
• 111111aaeeeooooxxxx+++++=========-----------------·············LLLLLLLLLLLLLLLLLLLLLLLLL, 11 --•////a ~~~~~u a//////////////////////11 
a 111111111118880000XXXX+++++=========-------------------·············LLLLLLLLLLLLLLLLLLLLLLLL,''-=9////a a//////////////////////8 
11 8a!1Hll8880000XXXX+++++=========------------------- • • • • • • • • • •, ,LLLLLLLLLLLLLLLLLLLLLLLL • 1 •--11////11 AMOUNT OF MATER! AL "C" 11//////////////////////11 
a 1111a1111aee0ooooxxx++++++=========---------------------············LLLLLLLLLLLLLLLLLLLLLLL,••--•///IIII EXPRESSED AS PERCENT OF 11//////////////////////a 
• 811a111111a0eooooxxx+++++=========-----------------------•••••••••• •• LLLLLLLLLLLLLLLLLLLLLL. 1 •--a///. ALL MATERIALS a//////////////////////a 
• •••a1111e0oooxxxx++-+++=======----------------------- -- • .• • • • • ' " •. • LLLLLLLLLLLLLLLLLLLLL • "--8///11 a//////////////////////. 
a •••1111a1111e0oooxxxx++++========--------------------------- 1 • • 1 •' • •' • • LLLLLLLLLLLLLLLLLLLLL • • ·--a////11 8//////////////////////a 
a ••811111111Se8000XXXX++++========-----------------------~--- • • • • • • • • t • .LLLLLLLLLLLLLLLLLLLL •' • --8/////a HHHHHH GREATER at ////./////////////////a 
• 8H8ea11Hl88000XXX·+++f-+=======------------------------------ • • • • • • • • • •• LLLLLLLLLLLLLLLLLLL • • 1 ---//////a HHHHHH THAN 95% 11//////////////////////11 
a IIHHallllll!IB8000XXX++++====-===-------------------------------- • • • • 1 • • • • .LLLLLLLLLLLLLLLLLLL. '•--11///////8 8//////////////////////11 
11 aHH8at111111eeoooxxx++++======---- ----- - - - -- - - --------- --------•••••••• •• LLLLLLLLLLLLLLLLLL.••--ll////////a •••••• 11//////////////////////11 
a IIHH811111111198000XXX+++======---------------------------------· 1 1 1 1 •' ', .LLLLLLLLLLLLLLL-L,' '--a/////////a •••••11 86% 95% 11//////////////////////a 
11 IIHH8111Dllll8800XXX++++====------------------------------------- • • • • 1 •' 1 •, ,LLLLLLLLLLLLLLLL •' '---//////////11 a//////////////////////a 
11 8HHllalllllll6800XXX++++=====-------------------------------------·· •••••••• LLLLLLLLLLLLLLLL,''--11///////////11 111111111111111a 11//////////////////////W 
11 8HHalllilllll8800XX X+++=====-------------,---------------------------- • • • • • • • •••LL LLLLLLLLLLLLL •' ' ·--8/// /////////11 IIIIIIIIIIQlllillll 76% 85% 11//////// //// //////////W 
a aHH•aa1111e0ooxxx+++====------------------"'----------------------- • • • • • • • • •• LLLLLLLLLLLLL, • '·--11/////////////11 .//////////////////////8 
11 . aHHHaS118800XXX+++====------------------------------------------ • • • • • • ' ' • •. LLLLLLLLLLLL. • • 1 --11///// ////// ///II 888888 .//////////////////////a 
11 8HHHal!ll!l8800XXX+++====---------'' ' ' ------------------------------ • • • • • 1 • • , ,LLL LLLL LLLLL, • • '--11////////// /////11 688888 66% 75% at//// 1////////////////e 
• 8HHH•ea00ooxx+++====------ • • • • • • • • • •------------------,----------- • •, • • • • • • ,LLLLLLLLLLL. • • • --8////////////////a at/////// 111 / t 1 /1111 / 1 /11 
11 IIHHHa•ae0ooxx+++====------············---------------------------••••••• ••• LLLLLLLLL •• •••--•/////////////////8 000000 11//////////////////////a 
11 8HHHll888QOOXX+++====----••••••••••••••-------------------------• •••••••.,,LLLLLLLL •• •••--W//////////////////8 000000 56% 65% a//////////////////1///. 
• aHHHa•••aooxx ++ +===---·--- 1 • • • • • •' • '• • • • ·---------------------------· '• • • • • '• • .LLLLLL. • • • • • --11/////// /// /////////11 11//////// //////////////8 
11 IIHHHH.lillil800XX+++===----- • • • • • 1 • '• • • '• • • • ·---------------------------· • • • • • • • • • •• LLLL • • • • 1 •--II///////////////// ///a xxxxxx a///// /I///////////// //8 
a IIHHHHal!IR980XXX++===----- • • • • • • • • • • • • • • • • • -------------------------· • • • • • • • • •. • • •. • • • • • ·---11//////////// /////////11 XXX XXX 46% 55% .//////////////////// //II 
• •HHHHa•110eooxx ++===----- • • • • • • • • • • • • • • • • • • --------------------------- • • • • • • • • • ••••••• • • • •---•·1 // ////////// ////// 11 /11 8// ////////////////// 11• 
11 aHHHHaaa00ooxx++===----- • • • • • • • • • • • • • • • • • •----------- -----------------• • • • • • • • • ••••• • • • • •---•11 /I/////// 1 // /////////11 · ++++++ a////////////////// 111111 
11 IIHHHH.IIIIRBOOXX++===-----••••••••••••••••••----------------------------•••••••••••.•••• •••--Wll////////////////////////11 ++++++ 36% 45% 8//////////////////////11 
• IIHHHHaaaaooxx++===----- • • • • • • • • • • • • • • • • • •----------------------------- • • • • • • • • • • • • • • • • • • --W// ///// /////////// //// t / 11• •/ t ////////////// t t 1 / 11• 
• aHHHHH1110eoxx +++===----• • • • • • • • • • • • • • • • • • •---------------------------·-- • •, • • • • • • • • • • • • • •--8////// // /////// /// /////////11 ====== •// 1111111111111/11111 /• 
a IIHHHH11alll6800XX++===----···················--------------==-------------················---•//////I/////////////////////W ====== 26% 35% a//////////////////////. 
• •HHHHHaaa0ooxx++===----•••••••••••••••••••------------=======-----------•••••••••••••••---a11///////////////////////////8 a/1////////////////////II 
• . aHHHHHaau11eooxx++===----- • • • • • • • • • • • • • • • • •- -----------=========-..;. _________ • • • •, • • , • • • • • • ---W/////////// // 11 //// ///////////11 ------ 11111 / ////////// 11111 ///W 
11 IIHHHHH.lllil890XX+++===----' •' '• • • ' ' •' •' '' '•------------==========-----------' '• • • • • • • • • • • ---11////////// ///////I///////////// II ------ 16% 25% a//////////////////////• 
• IIHHHHHHe111100ooxx ++="'=----• • • • • • • • • • • • • • • • •--- --------===========---------- • • • • , • • • • •, , ----•1 /// t /II///// 111/tI/11111111111111 at/ 111111 // 1 ///////.////a 
a •HHHHHHlllll8800XX++===-----••••••••••••••••----------=============----------•••••••••••---=W/////////////////////////////////II •••••• 8//////////////////////a 
• 11HHHHHH111111110sooxx+ +===-----• • • • • • • • .• • • • • • -----------==============---------- • • • • •, , • • ----=•1 // 111 / ////// 111/t//11 ////////// 1111 • • • • • • 6% 1 sx a//////// 11/// t / t / t t / 1 /• 
11 aHHHHHHll1!1111H300X X++===------• 1 • •' '' ·• • • ' ' • ----------=================---------- •' •' • • • • ----=W// // //// /// ///// //// /// / // /////////11 8// ///////////I////////• 
W IIHHHHHH81!11111860XX +++===------· • • • • '•' • • -----------==================----------- •' 1 • • ·-- ---=•/ //// / /////// /// /////////a • • • • • • a/////////////////// I //8 
• IIHHHHHHaaae0ooxx++====·------• • • • • • • • ------------====="'============----------- • • • • • -----=•/ 111/11 11 /////////////////8 • • • . • . 2x - 5% •////// t/1111 ///////// 1• 
a WHHHHHHH811lQll800X X+++"'==--------- • • • -------------==========:==========------------•---- -- - =R/ // // // / FORMER // / / / / / /// / // / // ///11 •1 ////////I////////// I /II 
• aHHHHHHH88!18800XX++====-----------------------=====================--------------------=•////// /I/ DEPOSITS ///////////////////. LLLLLL 8//////////////////////a 
11 aHHHHHHH8alil8900XX+++====---------------------========;=;============------------------==•///////// / ////////// /////////f/1 LLLLLL LESS THAN 2% a///.///////////////////8 
a IIHHHHHHHH.l!llil800XXX+++====-------------------========================="'----------------==W/////////// ///////////////////a W//////////////.////////a 
• aHHHHHHHH81!11i18800XX+++=====-----------------============="'============-----------------c=•/////////// / ( NO DATA l ///////////////////11 •//////////.////////////8 
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•c SILTY \IERY FINE SAND cccccc•••••////////11 •• ////8 SAND. \IERY FINE. SILTY; LIGHT GREY-BROltiN, RIPPLE •t/////////////11 ****** THIS SECTION a//////////////////////11 
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IIZ HIGHWALL DESCRIPTION MODIFIED ZZZ8//XXXX REHANDLED XXXXX ////////////////////////////~////////////////////////////////////////////////////////////////////////////////////////////////1/a 
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MC SLIGHTLY SILTY CLAY cca11////////////M///l//ll/ilil••a••••Mli•lli•M••8••••M•••M•••••••••M111111••••••811Ma••8•//////////////II 150 FEET 8//////////////////////8 
Mccccctcc:ccccccccccccccccc91111, 111111111111/1111/ /8 · · · · · a1111/ 111.111, 11M \.!i:!lJ;J::!Q · M/// 11,11/ 111111/ 11111111 . 
9ccccccccc.cccccccccccccccca1111, 1111111111a111111111 MATER I AL "A" •1111111111,111a M// 111111.1111111/111/11t1 
•cccccccccccccccccccccccccc•/1111111111111a11111 //11 · UPPER zciNE •111111,111111.111 .. Ml 111111111,11111111111• 
accccccccccccC:ccccccccccccca///////////////11//////a SILT, CLl>.YEY, SANDY; ORANGE AND WHITE SPECKS; 811/ll/lll/l///8 118111111M EXPOSED COAL il//l//1//////IIII//IIIIM 
accccccccccccccccctcccccccc8<--HIGHWA.LL ll/18/llt"/r, " IRON OXIO>E CONCRETION FRAGMENTS; UNCONSOLIDATED .////l///l////18 i18MlilaM IN SECOND PIT Ml/////1///////////1///M 
Mcccctccccccccccccccc·cccccccif/ 11/ 111J111/ 11 / 1••M••• It/ 11/111/1111 J 1• a11111111/1/11.111111 // 1• 
acccccccccccccccccccccccctcc•111 //// I 11111111111 //M •111111111.I// I 111 PPPPPP EMPTY •1111111111111/11111111a 
•• ••, •• •, • • • • ·•, •••• • • •, ••••,.a/ I/// I///////// /j//18 .LOWER ZONE 8/ // /1 I I /I /I/I /8 PPPPPP Fl RS T PIT 9/ //// ///////////I/I/ I /a 
acccccccccccccccccccccccccccc•1 I /////11 //////II/ 1 ./M CLAY, SIL TY; .OLIVE GREY• UNCONSOLIDATED II//////// I /)///8 8//////////1 ////////// Ill 
8ctccttccccccccccccccctccccctca1/1111111111111111111 9111/1/111,/111• ****** EXCAVATIONS OF •111111111111111,1111119 
tic SILTY VERY FINE SAND CCCCCC8//////////////////lila8•••8aaM•lli••a•a•a•M••••11118aaM11••••••••••••M88811898811//////////////M ****** THIS SECTION 8//////)///////////////a 
8Ccccctcccccccccccccccccccccccca1111.1111,11111111111111111111111111111111111, 1111111111111, 111111111111111111 i/11111119 11111111111111111111111/a 
11ccccctcccccccccccccccccccccccc•11 / // // //// ///////// // ///////II/I//////////////// I/////////////'//// I/// I I /I /I /I/ 111///N " wwwwww WASTE II///// I I/ // .III//////// 1• . 
~••••••••••••~•••••••••••~•••••••llll/ll/lll/)ll/l///l///l/l//ll/l/lll/lll//lll//ll/l/llllll//l'/II//////II//I//II/////. WWWW\1/W BANKS 11/1//I/I//II//I//I//I/III 
ac SILTY CLAY. cccccccccccctcccccil1///// 11111111111111111111111111111, 11111111111111111111/1 // 1111111111111111 .1/1.1, 1/11• a11111111J1111111111111a 
· · · ·· accccctcccccccccccccccccccccccccca111111111111111/1J11111/11111111111111111111111111111111 .11111/ 11111111111111 /1111111• ssssss cRoss SECT ION a111111111111 I// 1111J 1111. 
8. •• • •.; ••• •, • • • ••, •, • ••, • · •• ,•••,,./////III///////)/ //II////// II// I I /I/I//// 1//I //III///////// II// II /I II /I II /I ///111///8 · 81/// I/II/// I ///////I //8 
11cccccccccc.cctcccccccccccccccccccc9111111/ 1111/111/1111111111111111111/ 111111111111111111/1111/// 111111111111111111111• •11/1111/111,111111111 /M 
accccccccccccccccccccccccccccccccca1111111111111111111111111111111111111111111//111,1,111111111/11111111111111l/11,11/M ++:++++ PIT BOUNDARIES a111111111/11/11111111/11 
9ccccctcccccccccccccccccccccccccccca1/1111111111111111.111111/ 1111,11111111111111111, 1111111111111111111111111/11/ 11(1111 1111111/ 1111111111111111• 
ac CLA.YEY SILT cccccccccccccccccccca1 / / /// ///// ///////Ill/Ill// I I/I Ill I II// II I/ 1////11 // I//// II/./ II//// I //I/I///// l///8 DR AGL I NE POSIT ION IS 1970 FEET II////////// ////////////Iii 
ilcccccccccccccccccccccccccccccccccct•1111111111111111111111111111111111111111111111111111111111111111111111111,111,,,11ti BEARING S49w oF NE coRNER i11111,1111/111111111111• 
9cccccccccctcccccccccccccccccccccccca111111111111111/1/11111/11111/1111111,11111111111111111111,111111111111111111111118 t144N, R89W, S36, INDIAN HEAD a1/111111/111111//111l1M 
ii---..;.:.__;_ ___ .,. __________ .,,._;.. __ ..;. __ :_ ____ 11/ I/ I/// I Ill//// I/ 1////1 /////)//I I /I////////// I////// I I/ //.o/ I I/ I// I I //I /I //II //I //8 Ml NE, NORTH AMERICAN COAL CORP,, 8//// //II/I /I I/II///// /8 
9ccccccccccccccccccccccq:ccccccccccccM/// 111/ I 1111//1111111/ 1.i/ 1/11111111111111111111111111.1, 11y11111111111111/1111111• . BEULAH, · NOR.TH DAKOTA a/ 1//1111111 /I/ Ii 111111• 
NC RUSTY CLAY CCCCCCCCCCCCCCCCCCCCCCC 8//l/l//ll////l////l/l///l//l/////l/lll//l//llllllll//ll//////l//l//lll//1//////M al/l///11//1//////III//M 
a--.;.----. ---~---.-.,--;_..;_.,. ___________ .,;-a/II//// II/ I///// ///I II II// I I////// /I/////////////// I// 11:11// ///I ///I II /I/I /////8 . 8////// II /I////////// 118 
11zzzzzzzzzzzzzzzzzzzzzzzzzzztzzzzzzzzz9 11 I 1/ 1 t 11,1111 . x 111/ 111111111111111111111,1111111111111 111111111,1111111111J1ila8.iiaaa8aaa8aauMaila8M••••88a•••••••••ilMa8M••••••11aMa111111111,11, 1111.11111a 
aztzztzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzza1111111111111xxxx 11111111111,111,11111111111111111111111111111111111111111111111111111111111111111111111111111111111,111111111,111111,111111111111111111M 
azzzzzzt.zzzzzzzzzzzzzzzzznzzzzzzzzzzzz• 11111111111xxxxxxx111/11111111111111111111111111111111.1111,, 11111111111.111111117/11 / 111/ 71111111111111111/ 11111111111111111, 11111Jl.111111111111//1111111• 
ilZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZM///////// XXXXXXXXX ////ll/////l//ll/l////l/lll//l//l/1//1///////l/l/l///////lll//l//////l/l///l/lll/ll///llll//ll/l/l/l///lll///l//l///l////l//////l/l/8 
8Z LIG\1It~ zzzzzzzzzzzzzzzzzzzzzztzzzzzza 1111111xxxxi<xxxxxxx 1111/111J111111111111111111111111'111111111111111/1111/11/,11/1111/1/1111i1111111111111111111/11111111111111111111111111111/11,11111• 
IIZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZII/ // ///XXXXXXXXi<XXXXXX/////// ////I////// I I////// I////// I II I I I I I I /I/ I/ )/I//.////// /I/I/ I/ I// I I/ I II////// I I /II/.//// II/I /I/ I I/// /Ill //I/I////// II// I/// 111//N 
. IIZ . . zz• // I xxxxi<xxxxxxxxxxxx 1//I I I/I I //I///////// I/I////////// I/ II /I /I II/ Ill//) I II II I /I/ II//// I II i / //II Ill I/ II II /I/I /I ///I///////////// i////1/ I I //I/ ///II///. 
8Z HIGH\t/ALL DE SCRIPT ION MQDI FI ED ZZZ8//XXXX REHANDLED xxxxx ///// //////// ////////////// .//1/ II II /I II I I II II /I /II/// I/////////////// II /II //I//// II/ I /I /I/I /I/I// I/ II /I// I// /I//// I .II//////// I /a 
irz . ZZZ8 xxxxxxxxxxxxxxxxxxxxxx . ////// ////////// / ////// / // //// /////// //////I 11 ///////////////////I/I/ I Ill/ Ill/ I/ I I Ill/ I////////////// I //I/////////////////// //8 
•z FROM ;>RI CHARD, 1975 ZZZ IIXXXXX MATERIAL XXXXXXXXX //III I II II I //I II I/ II//////////////////// j I/I /////j /I/I/I////////////////// I/ I/ I//////////////////////////// I////// /j////j/ I /M 
8Z zzzzai<xxxxxxxxxxxxxxxxxxxxxxxx 111111111111111111111111r11111/111111111/1/11/11/11/1111l/11/1111/i1111111111111111111111J11111111111111,111/1111111111111111 
•z~zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzztzzzzz 9xxxi<xxxxxxxxxxxxxxxxxxxxx /l///l/l///l///////1111111111111111111/1111J1/1111111/11/1/i1111/11111,1111111111111111/1/111,1111111111111111111111111111a •-__,;.~:_:~-.:..---~--·-------•---------~------•-----~-·~-~---·--~~-~---------~--------------------------------,_;~-PIT . BOTTOM-----~-~.:..----:..:.-----~------•-=----------~-------~·-------~-.:..------• 8 . ' . . . . . . " . " . . . . M 
M auaililaM•M11M118a118•M8aa IIM •• 88 ••aMa•811!1•• ••8••••••11•M•8•••••a•• •••••••11•118••11••11M•••••••••M• • eM M••••• •••••t1M888 Ma 1111ailirila118M a88MIIMM 8811!1• a1111Mlil88M8888IIWaa88•••M•8il 11i18a11811il•••11 •••8•• •M•• ii• 118ailat1M88M ••• · . 
• 
~ Jc_ . . . 
.............................................................................................................. 8····8····8·888a8•········· .. 8·········· .. ••••••••••••••••••••••••••••••••••••••••• • • • • • • • • 
: ,\c(11 : 
: vJ~'}' ,, ::::: :: .:. ::::::: :::::: : : ••• :··· ··:·· :·· :··: ••• :. : : •• : •• : ••• ··:·· :··· :··: : ••• : : 
•• 7'l' _· Lt •• •• •• • • •• •• • • • • • •••• • ••• . ••• • • • •• •• • • • • • • ••• •••• • • • • •• 
i'\J' ...... •• •• •• •• •••• •• •• ••••• • • • • • ••••• • • • • • • • ••••• • • • • • •••••• 
8 ••••• •• ••••• aa 811MB 8 a a a •••• 8 aaa . •••• a a a 8 a M a a II M 8 •••• • a 8 a a aaaa a 
8 •• •• ..8.888 •• •• J • • •• •• •• •• •• •• • . .. ..... .. .. .. ...... ... . .... ..... .... . ... . . ...... ... . . ..... .... . . . .... . . .... .... .... .... . 
• •• ••••• •• •• •• •••••• 8 • • • • • • • • • • • • • • • •• • • • • • • •• • • • • • • • • • • . . . . .... . .... . .. . . . . . . . .. . .... . . . .. .... . . ... .... .... ... . 
• 8 • • • • • • • • • • • • • • • • • • • • •••••• • • • • • • • • • • 
• ... • •••• • • • • ... •••• • • ••••• • •• • • • • 8. • .•••• • •••• • • •••• •••• • 
• lilli . •• • • 
• 811 . 8a • • . .. .. .... .... .... .... .... .... .... .... ..... . .... . . . • •• •• • • • • • • • • • • • • • • • • •• • • • •••••• • ..... • • •••• •••• • •• 8 ... • • • •• a8 • 
• •••••• 8 • • • • • 8 8 8 • 8 • • • • • • 
8 aa MU8 • • •••• aaaa aaaa •••• 808 •a8a a a IIMIIM II • • 
• •• 8 
8 •• • • • • 8 
• MMM •••• •••• 811aa aaaa a••••• MIIMM 8••• aaa8 8 8 ·-8 M II 8•M8 11888 M 
• • • • 8 • • • • • • • • • 8 8 • • 88 8 • • • 8 
8 11/INCZEINSKI • 1977 • a ••• a8•• M a •••• a a a8M8 a•8 • a M 8 a•8 8 a8 M 8M• a 
8 M 8a M • 8 •• a aa •8• Mall II•• a a 
8 •••• 888 • •••• ••••• • .8 ............ a8a8 •••••• 88a8 .... • 
8 • 
• • • • --- . • • • • • • • • • • 8 • 
8 • 
8 • 
• • 8 • 
8 • 
• • •••• . . ......... ///_/. 
8 •• 8/////////////a . .•......... .. .. ////////////////. 
a aa aall///////////////////M 
a 11an11aaa 111811all118Maaa aa 8H/////////////////////8 
• 11•••••• •••••• ••8 • a////////////////////////8 
• •••• ++ ••• •• 118/////////////////////////a 
• •• ++ •• •• a///////////////////////////a 
• 1111 ++ • a///////////////////////////./a 
• 8 ++ + 11/////////////////////////////. 
• a8••11••••• + ++ a//////////////////////////////a 
• ••• + •+ . - - . - - - ·+ - -•/////////-///-/-//////////-////////. 
II aa + + + a///////////////////////////////./M 
• ••• + + + ./////////////////////////////////. 
• •• + + + a//////////////////////////////////8 
• •• + + ++ a///////////////////////////////////a 
• •• + + + .///////////////////////./////////////. 
• - + , + + a,,,,,,,///////////////////////////// ,a 
a MM + + + M//////////////////////////////////////• 
a •• t + + ll///////////////////////////////////////8 
a a8 + + OEPOSITS 51-73 ++ a//////////////////////////////////,//////11 
a •• + + + 8///// /////////////// /////// //////////////11 
• •• + + + a///////,1////////// //////////////,/ /////////a 
• • + + + 8////////,/////,// ,/////////// ,/,/////////////// ,. 
M aa + + + 11//,//////////////////////////////////////////II 
8 . 8• + + ++ a,,,,,,,,,,,,,,,,,////////////////////.////////11 
II M + + + 8///////////.///////////////////////////////////M 
8 aa + + + 11/////////////////////////////////////,//////////II 
8 1111 + DEPOSI J'S 74-93+ + M////////////////////////////////////////////////11 
a a + + ++ 8/////////////////////////////////////////////////M 
8 aa + + + M////////////////.//////////////////// //////////////M 
M a + + + a///////////////////////////////////////////////////M 
8 • + + + a,,,.,,,.,,,,,,.,,,,,,,.,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,, ,11 
a 8 + + + DEPOSITS 29-50 a/////////////////////////////,////////////////////////11 
8 •• + + + ll//////////////////////////////////////////////////////11 
• • • + + 11,,, ,, , ., //////////////.//////////////////////////////////a 
• 8 + + + ., / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / ,. 
· • • + + + 8/////////////////////////////////////////////////////////a 
• 118 + + + a,,,,,,,,.,,,,,,,,,,,,,,,,,/,,,,,,,/////////////////////////11 
M 8 + + + 8///////////////////////////////////////////////////////////8 
• a + + + + LI/////·///////////////////////////////////////////////////// /II 
II a + it + M/////////////////////////////////////////////.////////.///////./11 
8 a + + + 8/////////////////////////////////////////////////////////////./II 
• • • + + a///////////////////////////////////////////////////////////////a 
11 a DEPOSITS 104-192 + + + a///////.///,//////////////////////////////////////////////////////11 
8 8 + + + 8/////////////////////////////////////////////////////////////////8 
a a + + + 8//////////////////////////////////////////////////////////////////M 
• • + + + a////.///////////////////////////////////////////////////////////////11 
M M + + + a////////////////////////////////////////////////////////////////////M 
• II + + + M/////////////////////////////////////////////////////////////////////11 
a II + + + 11//////////////////////////////////////////////////////////////.////////a 
II II + + + ll///////////////////////////////////////////////////////////////////////11 
8 • + + + 8,,,,,,.,,,,,,,,.,,,,,,,,,,,,/,////////////////////////////////////////////a 
II a + + + ll/////////////////////////////////////////////////////////////////////////11 
• • + + + a//////////////////////////////////////////////////////////////////////////• 
II a • *' + 11//////////////////////////////////////// ///////////////////////////////////11 
• • + + + a,, ,.1,, ,, , ,.1, ,, , ,, ,, /, ,, , ,, , , , ,, , ,, , / ,, ,, ,, , , ,,, , ,, ,, ,,,,,, /,////////////////8 
a a + + • 118/////////////////////////////////////////////////////////////////////////////8 
a a + + + ll///////////////////////////////////////////////////////////////////////////////8 
8 8 • + + a,,,,,,,, ,,,,//////////////////////////////////////////////////////////////////////8 
• • + + + a,,,,,,,,,.,,,,,,,,,,,,,,,/,,,,,,/,,,,, //////////////////////////////////////////////11 
8 8 + + + .,, ,,, , ////////////////////////////////////////////////////////////////////////////8 
II M + + + a///////////////////////////////////////////////////////////////////////////////////M 
8 • ++ + + .////////////////////////////////////////////////////////////////////////////////////. 
• • ++ + + a///////////////////////////////////////////////////;/////////////////////////////////a 
M a t-+ + + M// //// .////////////////////////////////////////////////////////////////////////////////• 
• • ++ + + + 11///////////////////////////////////////////////////////////////////////////////////////a 
8 a + + + + 11////////////////////////// J' /////////////////////////////////////////////////////////////8 
8 • + + + + a////// ////////////////////////////////////////////////////////////////////////• 
• 8 ++ + + + 8/////// ////////////////////////////////////////////////////////////////////////. 
8 M + + + + 8//////// FORMER //////////////////1/////////////////////////////////////////////////////a 
a a + + + + 11///////// DEPOSITS ////////////////////////////////////////////////////////////////////////• 
a e ++ + + + a////////// ///////////// //////aaa•11aaaa8a8888aM•a118aaaaa•aaaa//////////////////////a 
8 8 + + + + 8/////////// ///////////////////8 •//////////////////////M 
a M + + + + .//////////// (NO DATA) ///////////////////a 8//////////////////////a 
a 8 + + + + -cW///////////// ///////////////////• S~!; - a//////////////////////8 
M a ++ + + + •1 ////////// /////////////////////////////////a M//////// ///////////,' //a 
8 8 + + + + a,,///////////////////////////////////////////a ++++++++++ a//////////////////////8 
a a + + + + a//1///////////////////////////////////////////M 1.s METERS a//////////////////////. 
8 • ++ + + + a///r //////////// ///////////////////////////////. ( 5 FEET, ., /////////////////////. 
a II + + *' + •////////////////////////////////////////////////11 M//////////////////////8 
• a + + + + ll/////1 ///////////////////////////////////////////8 .///////.///////////////. 
118 ++ + + + ll//////r///////////////////////////////////////////•••••••••••••••8aaa8M811•11118a8aa//////////////////////• 
8+ ++ + + + ••///////1 //////////////////////////////////////.//////////////////////////////////////////////////////////8 
8 + ++++ + + + 8/////////1 // ///////////////// 1/////////////////////////////////////////////.///////////////////////////////a 
8 + +++ + + + a//////////1 // ///.///////////////////////////////////////////////////////////////////////////////////////////• 
8 + + DEPOSITS + + + M///////////1 /////////////////////////////////////////////////////////////// ,'////////////////////////////////8 
8 +++ ++ 94-l 03 + + + 8////////////1 ////////////////////////////////////////////////////////////////////////////////////////////////• 
• + +++ +++ ++++ + + + + 8//////////l//i////////////////////////////////////////////////////////////////////////////////////////////////a 
8 BENCH+ +++ t-+ ++ + + + 8//////////////1////////////////////////////////////////////////////////////////////////////////////////////////8 
•• FILL + +++ + + +++ + + 8//////////;'////1/////////////////////888N88•••••••••11•••••11••8••••8•••••11•••••••••11•11•8••//////////////////////a 
••• • ++++ ++ + + +• + + aa///////////;'////1/////////////////////8 a//////////////////////11 
•va11•••888 t-+ + + ++ + ++ + 8/////////////J'////1/////////////////////8 INDEX MAP •//J'///////////////////a 
avvvvvvvvv•• ++ + + + ++ + a,,,,//////////;///./1/////////////////////M xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 8//////////////////////a 
IIYYYYYYYYYY•/•• ++++ + ++ M////////////////////1/////////////////////a N X +++++++++++++ X a//////////////////////a 
aYYYYYYYYYYa///a •• ++ 8/////////////// //////1 /////////////////////. A X •+ ...... 8 .... ++++++X M//////////////////////. 
av FILL YYYYM///. + + 8//////////////////////1/////////////////////a + X UNMINED +++ 811•••••• ... •••11n•••x a///////////////.///////. 
aYYYYYYYYYYYa////8 ++ DEPOSITS 16-28 ++ .//////////////////;'//////////////////////////. + X AREA ++ ****••••••••8••••11••••8X a//////////////////////8 
8YYYYYYYYYYYYa////M ++ +••///////////////////;'//////////////////.////////8 + X + ***2**••**11••••••••••11••x .//////////////////////. 
aYYYYYYYYYYYYM/////M ++ 8///////////////////// ;'////1 //////////-/+//,' ////·//8 + X · -++-- *****- ***•-•••n•••8••x- 8/ /////////.////////////. 
•-~-~~-~-- 8/////8 DEPOSITS 1-15 ++ 8/////////////////////////////////////////////////8 + X + **** *1*118a88•••8••••8x 8//////////////////////a 
•AAAAAAAAAAAAAM//////8 +++ M////////////////////////////1/////////////////////R + X + * **+++++++++aa11aax M//////////////////////11 
aA CLAYEY AAAA M//////M8 ++++ 11/////////////////////////////f/////////////////////8 + X + UNMINED +++INWWWWWWWW+++++X a//////////////////////M 
•A SANDY AAAAAA.////////.11 +++ 8////////////////////////////////////////////////////8 t- X + SECOND PIT +wwwwwwwwwwwwwwwwwx a//////////////////////a 
aA SILT AAAAAAA ./////////8a ++a/////////////////////////////////////////////////////f/1 + X + ++WWWII/WWWWWWWWWWWWWWX 8//////////////////////a 
aAAAAAAAA •••••••• ///////////8M 8a///////////////////////////1//////////////////////////M X+ DRAGLINE-->~WWWWWWWWWWWWWWWWWII/X 11//////////////////////11 
8AAA ••••• AAAAAAA8/////////////II. 8////////////////////////////////// I /////////////////////8 X ++wwwwww SECOND wwwwwwwx 8//////////////////////a 
••••• AAAAAAAAAAAAM//////////////.88 11/////////////////////////////////,/ ////////////// /////////. X +wwwwwwww WASTE wwwwwwwwx a//////////////////////8 
8AA. FR I ABLE SAND8////////////./////M• .////////////////////////////// /// .//// /////////////////////R X +wwwwwwwww BANK wwwwwwwwwx a//////////////////////. 
aAA.AAAAAAAAAA •• AAII//////////////////MM 8///////////////////////////////////////////////////////////8 X +WWWWWWWWWWWWII/WW+++++++t-++X a//////////////////////. 
aAAA •• • • • • • • • .AAAAM/////////.///////////aa. (1/////////////////////////////////// ,'/// //////////// /////////8 X S+WWWWWWWWllfWSWWW++wwww.w,wwwwwx .//////////////////////M 
•AAAAAAAAAAAAAAAAAAM/////////////////////8. a////////////////////////,1 ///////////////////////'/////////////. X +SSWWWWWWWSS·WW++wwwwwwwwwwwwx .////////////////,//////. 
aA SILTY CLAY AAAAAM///////////////////////MM• •////////1///////////J'///////////////I/////////////////////////a x +wwwsssssssww++wwwwwwwwwwwwwwx 8//////////////////////8 
•AAAAAAAAAAAAAAAAAAAa/////////////////////////8. ..///////////////////////////////////////////////////////////////a X +PPWWWWWWWW ++WWW FIRST wwwwwwx 11//////////////////////a 
a-------~-,.-----11///////////////////////////.. 8//////////////////////// //////// / //// /////// //////////// /////////11 X +PPPPPPPPPP+WWWWW WAS TE ,WWINWWWX 11.//////////////////////a 
•e RUSTY SILT BBBBBB88////////////////////////////a8///////////////////////////////////////////////////////// /////////11 X +PPPPPPPPPP+WWWWWW BANK wwwwwwwx a//////////////////////. 
aBBBBBBBBBBBBBBBBBBBBa///////////.//////////////////////////////////////////////1'/ //////////////// /////////////////////. X +PPPPPPPPPP+WWWWWWWWWWWWWWWWWWWWX 11//////////////////////a 
•-----,,---.... -,.----,.--.--a,,,,,,/////////////////////////////////////////////////////////////////////////////////////////M X +PPPPPPPPPPPt-WWWilll/WWWWWWWWWWWWWWWX 8//////////////////////a 
•ccccccccccccccccccccca///////////////////.///////////////////////////////////.///////////// /////////////////// /////////a X +PPPPPPPPPP+WWWW'IIWWWWWWWWWWWWWWWWX 11//////////////////////8 
acccccccccccccccccccccc•,////////// ////////////////////////// ////////////////////////////// .1////1 /////////////////////• xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 11/////////./////////////a 
accccccccccccccccccccccll/, /////////////////.////////////////////////////////////////////////////////////////// /////////a W//////////////////////8 
accccccccccccccccccccccca,//////////////////;/////////////////////////////////////////////////////////////////////////• •//////////////////////• 
accccccccccccccccccccccc•/' '////////////////////////////.////.////////////////////////////////////1 //////////// /////////8 1-----------1 11///////////////.///////M 
8Cccccccccccccccccccccccc•////////////////////////////////////////////////////////////////////////////////////////////8 46 METERS •//////////////////////a 
•c SLIGHTLY SILTY CLAY CCM/////////////////////////////////////////////////////////////////,1//////////////////////////M 150 FEET 8//////////////////////a 
accccccccccccccccccccccccc•////////////////////////////////., /////////////////////// ////////////////////////// /////////• 1,,_~§J;t!Q 11//////////////////////a 
accccccccccccccccccccccccc•,//,' //////////////////////////////./////////////./////////// ,,, ,, , ,,//////////////////////////a a//////////////////////a 
acccccccccccccccccccccccccc8//////////////////////////////////////////////////////////////////////////////////////////II a//////////////////////a 
acccccccccccccccccccccccccca//////////////////////////////////////////////////////////////////////////////////////////a ••••11• EXPOSED COAL a//////////////////////• 
acccccccccccccccccccccccccca<--HIGHWALL //////////////////////////////////////////////////////////////////////////////• •••••• IN SECOND Pn M//////////////////////a 
accccccccccccccccccccccccccc8,//////////////////;///////////////////////////////////////////////1,,///////////////////a a//////////////////////a 
accccccccccccccccccccccccccca/////////////////////////////////////////////////////////////////////////////////////////M PPPPPP EMPTY M//////////////////////a 
•• •• • • • • •• • • • • • •• • • • • • • ••• • • • a////////////////////////////////////////.////////////////////,//////1 /////////////////////8 PPPPPP Fl RS T PIT 8///////////.///////////M 
acccccccccccccccccccccccccccca////////////////////////////////////////////////////////////1///////////////////////////M a//////////////////////• 
accccccccccccccccccccccccccccc•/,1//////////////t//////////////////////////////////////////////////////////////////////• ****** ExcAvATroNs oF a,,,///////////////////11 
8C SILTY VERY FINE SAND cccccca////////////////////////////////////////////////////////////;'//////////////////////////8 ****** THIS SECTION a//////,1///////////////a 
acccccccccccccccccccccccccccccca/,, , .,/////////////////////////////////////////////////////////////////////////////////8 a/////////////////./////• 
acccccccccccccccccccccccccccccc•,//////////////////////////////////////////////////////////////////////////// ////// ///II 111wwww111 wAs TE •/////////////.///_//////• 
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